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BOSTON  SOCIEIT  OF  NATURAL  HISTOKfT 


TAKEN  FROM  THE  SOCIETTS  RECORDS. 


Annual  Meeting.    May  1,  1878. 

Vice-President,  Mr.  S.  H.  Scadder,  in  the  chair.  Twenty- 
four  persons  present. 

The  following  reports  were  presented : 

Report  of  Prof.  Hyatt,  Custodian. 

The  past  official  year  has  been  even  more  uneventful  than 
the  last.  The  Council  decided,  in  May,  that  no  further  im- 
provement in  the  cases  could  be  made,  our  funds  not  per- 
mitting any  outlay  beyond  the  necessary  expenses  of  the 
year.  This  decision,  though  necessary,  arrested  our  progress 
in  a  direction  which  would  soon  have  rendered  all  the  collec- 
tions in  the  building  secure  from  damage  by  dust  or  insects. 
The  loss  from  this  cause,  if  work  is  not  speedily  resumed, 
will  amount  to  a  considerable  percentage  of  the  work 
already  done. 

CONDITION    OF    THE   COLLECTIONS. 

The  Minerals  are  in  the  same  good  condition  as  formerly 
and  have,  as  usual,  received  valuable  additions  through  the 
generosity  of  the  President,  Mr.  Bouy& 
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Mr.  Crosby,  Assistant  fn  Paleontology,  was  obliged  to  re- 
main absent  for  several  months,  and  the  details  of  the  follow- 
ing final  reports  on  sections  of  that  collection  had  to  be  made 
up  from  the  reports  of  Miss  Carter  and  Miss  Washburn,  who 
had  assisted  him  in  the  work  of  mounting  and  labelling. 

The  whole  department  is  divided  into  sections  according 
to  locality.  The  North  American  fossils  occupy  the  floor 
and  wall  cases  of  the  south-east  comer  room  of  the  main 
floor,  and  the  wall  cases  on  either  side  of  the  door  of  this 
room  in  the  main  hall.  Opposite  this  is  the  European  section 
in  the  north-east  comer  room  on  the  same  floor,  and  on 
either  side  of  the  door  of  that  room.  Between  these,  in 
the  cases  on  the  east  side  of  the  main  hall  and  on  the  floor, 
are  the  small  collections  from  South  America,  India,  Austra- 
lia, and  Asia  now  possessed  by  the  Society. 

These  collections  are  wholly  devoted  to  the  illustration  of 
the  stratigraphical  relations  of  fossils.  Each  large  formation 
is  indicated  by  the  color  of  the  tablets  upon  which  the  spec- 
imens are  mounted.  Care  has  been  taken  to  adopt  a  com- 
mon nomenclature  and  a  similar  arrangement  in  each  section. 
Thus  the  comparison  of  the  fauna  of  one  period  in  America 
with  that  of  the  same  period  in  Europe  is  readily  made  and 
the  diflerences  and  similarities  studied  to  the  best  advantage. 
This  advantage  is  obtained  without  the  slightest  sacrifice  of 
clearness  in  the  exposition  of  the  relations  in  time  of  the  va- 
rious faunae  and  florae.  It  would  be  extremely  hazardous  to 
unite  the  European  and  American  fossils  of  the  same  peiiod 
in  order  to  compare  them  as  a  whole  with  those  of  other  pe- 
riods. It  is  extremely  doubtful  whether  the  geological  peri- 
ods were  really  synchronous,  and  whether  similarities  in  the 
fossils  can  be  taken  as  proof  of  contemporaneous  occurrence 
in  widely  separated  localities.  There  can,  however,  be  no 
doubt  about  the  relation  of  succession  in  any  one  locality, 
and  that  the  diflerent  faunae  and  floi-ae  of  the  great  geological 
peiiods  succeeded  each  other  in  similar  order  in  each  conti- 
nental area.    If  therefore  we  adopt  a  common  nomenclature 
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according  to  the  resemblances  of  tHe  fossils,  but  keep  the  dif- 
ferent continental  areas  separated,  we  express  as  nearly  as 
possible  the  present  state  of  knowledge  with  regard  to  the 
paleontological  history  of  the  earth. 

The  North  American  Collection,  as  reported  upon  by  Miss 
Washburn,  consists  as  follows :  -^ 

There  are  on  exhibition, 


Otnera, 

Specie$. 

Spedment. 

Cambrian 

.       109 

208 

626 

Silurian     . 

.       136 

240 

644 

Devonian 

.       207 

371 

1108 

Sub-Carboniferous 

95 

205 

670 

Carboniferous  . 

77 

286 

1072 

Triassic     . 

85 

29 

51 

Jurassic     . 

5 

5 

40 

Cretaceous 

83 

154 

658 

Tertiary  and  recent 

.       305 

546 

3066 

1040      2034       7834 

These  have  been  derived  from  the  following  sources, 

From  the  Massachusetts  Institute  of  Technology       .     2223 

From  various  sources 3971 

From  theC.  S.  Hale  Collection 1013 

From  the  Cleveland  Collection.         .        .        .        .627 


7834 

The  most  valuable  parts  of  this  collection  are  the  speci- 
mens of  Paradoxides  from  Braintree,  embracing  the  original 
of  this  species  from  the  Jackson  Cabinet ;  a  fine  suite  of  Cri- 
noids  from  Mr.  J.  M.  Barnard ;  the  Coal  plants  of  the  Rog- 
ers' cabinet ;  the  large  track  of  the  Brontozoon,  and  some 
fine  slabs  from  Turner's  Falls ;  the  reptilian  bones  from  the 
red  sandstone  of  the  Connecticut  Valley  from  Prof.  W.  B. 
Rogers ;  the  Attleboro'  fossils,  and  the  Tertiary  fossils. 

The  New  England  collection  of  fossils  occupies  the  floor 
cases,  and  is  mounted  in  the  same  way,  and  is  included  in  the 
above  report  on  the  North  American  collection. 
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The  European  Collection  is  almost  wholly  made  up  of  the 
Eser  Collection,  which  is  reported  upon  by  Miss  Carter  as 
follows :  — 


Genera. 

Species. 

Speeimena. 

Cambrian 

15 

20 

38 

Silurian     . 

15 

17 

27 

Devonian . 

17 

20 

34 

Sub-Carboniferous    . 

12  , 

19 

16 

Carboniferous   . 

21 

46 

120 

Triassic     . 

.       145 

277 

747 

Jurassic    . 

.       381 

749 

2164 

Cretaceous 

.       181 

260 

608 

Tertiary  and  recent . 

.       619 

1258 

5091 

1306 


2663 


8809 


The  valuable  parts  of  this  collection  and  its  peculiar  suit- 
ability for  our  purposes  has  been  described  fully  in  previous 
reports. 

A  very  slight  amount  of  work  will  finish  the  catalogue  of 
the  remaining  collections,  and  a  final  report  will  be  made 
next  year  upon  the  whole  department. 

The  Botanical  Department,  under  the  charge  of  Mr.  John 
Cummings,  has  been  steadily  progressing  as  in  former  years. 
The  classification  of  Benthara  and  Hooker's  "  Genera  Plant- 
arum  "  has  been  adopted,  and  the  revision  of  the  Herbarium 
cannot  be  made  ahead  of  the  issue  of  the  numbers  of  this 
book,  which  is  still  in  course  of  publication.  Three-fiflhs  of 
all  the  flowering  plants  have  been  revised,  and  the  work  has 
been  suspended  until  another  part  of  the  Genera  Plantarum 
makes  its  appearance.  Considerable  progress  has  been  made 
by  Miss  Carter  in  sorting  over,  condensing,  and  properly  ar- 
ranging the  duplicates  and  filling  out  blanks  in  the  general 
collection.  Miss  Carter  has  also  sorted,  mounted,  and  tick- 
eted a  large  and  valuable  collection  of  Lichens  .under  the 
direction  of  Mr.  C.  J.  Sptague,  who  reports  as  follows :  — 


1878.]  5  [Annaal  Meeting. 

The  Cryptogaraous  division  of  tJ^e  Botanical  department 
has  been  enriched  by  the  discovery  of  a  valuable  collection 
of  Lichens.  This  was  formerly  the  Lichen -herbarium  of  Dr. 
Thomas  Taylor,  an  Irish  botanist,  to  whom  Sir  W.  J.  and  Sir 
Joseph  Hooker  communicated  the  whole  of  their  extensive 
collections  of  lichens,  gathered  during  many  exploring  expe- 
ditions. Dr.  Taylor  published  descriptions  of  these  plants  in 
the  London  Journal  of  Botany,  1844-46,  and  many  of  the 
specimens  are  the  originals  of  the  descriptions.  In  1850 
Mr.  John  A.  Lowell  purchased  the  collection  from  Dr.  Tay- 
lor's heire,  and  it  formed  a  part  of  the  herbarium  subse- 
quently presented  by  him  to  the  Society.  The  knowledge  of 
the  structure  of  lichens  has  been  greatly  advanced  since  Dr. 
Taylor's  day  by  the  use  of  the  microscope,  and  the  nomen- 
clatui*e  has  undergone  extensive  changes.  This  herbarium, 
though  consisting  of  over  a  thousand  species,  might  have  re- 
mained comparatively  useless  to  the  American  student  had 
it  not  been  for  the  voluntary  services  of  Prof.  Edward  T. 
Tuckerman.  He  has  examined  and  named  very  nearly  the 
entire  collection,  a  work  which  no  one  else  in  this  country 
could  have  done,  and  has  given  it  an  authentic  value  other- 
wise unattainable. 

The  work  upon  the  Anatomical  Collection  has  progressed 
to  a  point  but  little  short  of  completion,  and  next  year  a  final 
report  will  be  made  upon  this  department.  A  number  of 
preparations  have  been  added  to  tliis  collection  by  the  assist- 
ant, Mr.  Van  Vleck,  and  Dr.  Thomas,  a  student  in  the  Mu- 
seum. 

The  Glen  collection  of  microscopical  slides,  reported  upon 
fully  at  the  last  annual  meeting,  has  been  catalogued  and  in- 
corporated with  our  collections  by  Miss  Washburn. 

Mr.  Van  Vleck  has  revised  the  fcollection  of  Echinoderms, 
and  we  have  received  from  the  Museum  of  Comparative  Zo- 
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ology  a  suite  of  species  of  Ophiurians  named  by  Mr.  Theo- 
dore Lyman,  which  are  of  notable  value  on  that  account. 

The  decease  of  Dr.  P.  P.  Carpenter  of  Montreal,  in  May, 
1877,  put  an  end  to  the  work  of  naming  the  shells.  Fortu- 
nately for  us,  however,  he  had  nearly  completed  them.  At 
the  time  of  his  death  he  had  in  his  possession  nearly  one  half 
of  the  Society's  collection,  and  it  was  thought  advisable  for 
the  Custodian  to  go  to  Montreal  and  superintend  the 
removal  of  this  valuable  property.  The  shells  were  found 
to  be  in  the  most  admirable  condition;  not  one  was  lost  or 
even  out  of  place.  The  Custodian  received  very  courteous 
treatment  from  Dr.  Dawson,  Principal  of  McGill  College, 
where  the  collection  was  deposited.  The  thanks  of  the 
Society  are  also  due  to  this  gentleman  for  the  trouble 
which  he  subsequently  took  in  shipping  the  whole  to  the 
United  States,  a  task  rendered  very  difficult  by  our  Custom 
House  regulations.  The  entire  lot,  consisting  of  twenty 
boxes,  containing  4000  tablets  and  ninety  sets  of  duplicates, 
was  received  in  excellent  condition  in  October,  and  was  un- 
packed and  arranged  by  Mr.  Van  Vleck.  The  remounting 
and  labelling  with  printed  labels  of  the  tablets  has  been  com- 
pleted, and  the  cataloguing  nearly  completed  by  Miss  Wash- 
bum. 

The  systematic  collection  of  MoUusca  has  been  completed 
by  Mr.  Van  Vleck,  and  is  now  on  exhibition.  It  consists  of 
630  genera,  represented  by  2600  species  and  9000  specimens. 
A  final  report  upon  the  collection  of  MoUusca  will  be  made 
during  the  coming  year. 

The  Harris  Collection  of  Coleoptera  have  been  transferred 
to  the  new  style  of  boxes,  and  the  whole  of  this  valuable 
typical  collet^tion  is  now  safe  from  destruction  by  insects. 
Mr.  Henshaw,  who  has  worked  upon  the  collection  during 
the  past  year  as  in  former  years,  reports  as  follows :  — 
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The  beetles  have  been  arranged  in  families  according  to 
Dr.  Le  Conte's  classification.  The  species  have  been  identi- 
fied only  in  those  families  which  have  been  recently  revised 
and  monographed. 

All  the  additions  made  during  the  year  have  been  identified 
and  incorporated  in  the  main  collection,  and  several  advan- 
tageous exchanges  effected.  Valuable  donations  have  been 
received  from  Messrs.  Bryant,  Smith,  Thaxter,  and  Mrs.  Mo- 
ring. 

A  type  collection  for  the  use  of  the  Laboratory  has  been 
begun  and  will  be  finished  during  the  coming  year. 

The  alcoholic  collections  of  Reptiles  and  Batrachians  have 
been  in  large  part  revised  and  named  by  Mr.  Oarman,  of  the 
Museum  of  Comparative  Zoology,  and  returned  to  the  So- 
ciety. These  have  been  catalogued  and  arranged  on  the 
shelves  by  Mr.  Van  Vleck,  and  a  synoptical  collection  picked 
out.  Considerable  additions  have  been  made  to  these  col- 
lections by  the  kindness  of  Mr.  Garman,  by  permission  of 
Mr.  Agassfiz,  who  selected  what  was  needed  to  fill  gaps  in 
our  collection  from  the  duplicates  of  the  Museum  of  Com- 
parative Zoology. 

The  Ornithological  Collection  has  been  under  the  charge 
of  Dr.  Brewer  in  great  part,  and  therefore  more  progress  has 
been  made  than  in  previous  years.  The  collection  of  eggs 
has  been  revised  and  considerably  increased  by  this  gentle- 
man. Through  his  exeilions  also  the  New  England  Collec- 
tion of  birds  has  been  greatly  enlarged  by  donations  from 
various  parties,  and  by  exchanges.  Eighty  species  have  been 
added  to  our  list,  among  them  are  some  of  gi*eat  rarity,  sev- 
eral being  the  typical  evidences  of  the  first  recorded  occur- 
rence of  the  species  in  our  fauna.  The  donors  have  been 
Messi-s.  Weeks,  E.  A.  and  O.  Bangs,  C.  R  Cory,  F.  B.  Loring, 
W.  B.  Greene,  H.  D.  Morse,  Wm.  Brewster,  Arthur  Smith, 
Geo.  A.  Boardman,  and  H.  O.  Ryder. 
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LABORATORY. 

The  work  in  this  department  has  greatly  increased.  The 
Educational  collections,  if  they  continue  to  be  improved  at 
the  same  rate,  will,  witliin  a  year  or  two,  l)e  entirely  com- 
pleted, with,  of  course,  the  exception  of  those  rarer  prepara- 
tions and  specimens  \*  hich  never  seem  to  be  within  the  reach 
of  moderate  means.  They  embrace  typical  zoological,  pale- 
ontological,  and  geological  collections,  already  sufficiently 
pei-fect  for  all  the  ordinary  purposes  of  general  instruction. 

The  room  and  these  collections  have  been  used  this  past 
year  by  the  Institute  of  Technology  for  a  class  in  Paleontol- 
ogy, by  the  Boston  University  for  a  class  in  Zoology  and 
another  in  Geology,  and  by  the  Teachers  of  Boston  foi*  a 
class  in  Zoology.  This  last  class  is  composed  of  the  teachers 
of  Natural  History  in  the  High  Schools  of  Boston  and  other 
teachers,  numbering  about  thirty  in  all. 

The  lessons  are  necessarily  given  on  Saturday,  and  are  lim- 
ited to  two  hours,  though  the  laboratory  is  open  throughout 
the  day  for  the  use  of  those  who  wish  to  remain. 

This  course  was  instituted  in  order  to  support  the  move- 
ment made  by  the  School  Committee  to  introduce  the  teach- 
ing of  Zoology  into  the  High  Schools.  Miss  Crocker,  the 
Supervisor  having  this  branch  under  her  charge,  applied  to 
me  for  assistance,  and  by  permission  of  the  Council,  the  Lab- 
oratory and  its  facilities  were  placed  at  her  disposal.  The 
course  will  not  be  finished  until  the  spring  of  1879,  and  will 
comprise  nearly  one  hundred  lessons,  illustrated  in  the  usual 
way  by  the  study  and  dissection  of  specimens.  The  instruc- 
tion «o  far  has  consisted  of  a  series  of  practical  lessons  given 
by  Messrs.  Crosby  and  Van  Vleck,  intei-spereed  with  lectures 
of  a  more  general  character  delivered  by  the  Custodian. 

TEACHERS^   SCHOOL   OF   SCIENCE. 

This  has  been  continued,  as  in  former  years,  through  the 
liberality  of  Mr.  John  Cummings.    The  coui-se,  consisting  of 
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twenty  lectures  upon  the  Principles  of  Systematic  Botany, 
was  given  by  Prof.  Geo.  L.  Goodale,  of  Harvard  University. 
Printed  synopses  of  the  lectures  were  placed  in  the  hands  of 
the  teachers  as  aids  in  taking  notes,  and  nearly  all  the 
large  ordei*8  mentioned  in  the  synopses  were  ilhistrated  by 
specimens  or  diagi'arns.  AU  the  teachers  were  also  provided 
with  dried  and  named  specimens  of  native  plants  suitable  for 
piivate  herbaria. 

About  one  hundred  and  fifty  sets  of  plants  were  distrib- 
uted duiing  the  coui-se,  and  much  of  the  remaining  material 
was  consumed  in  practical  exercises  in  analysis.  The  aver- 
age attendance  was  greater  than  last  year,  being  about  120. 


Report  op  Mb.  Burgess,  Secretary. 

The  condition  and  year's  work  of  the  departments  under 
the  charge  of  the  Secretary  need  little  comment  in  addition 
to  the  statistics  which  follow.  While  these  certainly  show 
a  satisfactory  state  of  health  and  development,  in  many  re- 
spects, it  will  be  at  the  same  time  evident  what  should  and 
could  be  done  had  we  only  the  necessary  means  for  its 
accomplishment. 

LIBRARY. 

The  past  annual  reports  liave  shown  a  regular  increase  in 
the  use  and  consequent  v.alue  of  our  library .  During  the 
past  year  1066  volumes  have  been  boiTowed  by  132  persons. 
These  figures,  of  course,  do  not  show  the  number  of  books 
used  within  the  Library,  nor  the  whole  number  of  persons 
enjoying  its  privileges. 

The  growth  of  the  Library  is  very  constant ;  in  the  pres- 
ent case  the  number  of  additions  amounts  to  1656,  a  slight 
excess  over  the  figures  of  last  year.  It  should  be  remem- 
bered that  a  very  large  proportion  of  these  additions  is  ob- 
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tained  through  the  exchange  of  our  publications,  and  there- 
fore includes  only  serial  works,  chiefly  of  similar  Societies. 
For  the  purchase  of  other  works,  and  the  subsciiption  cost 
of  many  journals,  etc.,  which  cannot  be  obtained  by  ex- 
change, we  must  depend  entirely  on  the  Wolcott  Fund  in- 
come, amounting  to  less  than  $500, —  a  most  inadequate  sum 
for  the  purpose.  Nine  new  exchanges  have  been  arranged 
during  the  year,  viz. :  — 

Kansas  Academj  of  Science Topeka. 

Indian  Museum Calcutta. 

Museo  Civlco  di  Storie  Naturali  di  Genova        .        .        .  Genova. 

Verein  fur  Erdekunde Halle. 

Museo  Nacional  de  Mexico Mexico. 

Ministerio  de  Fomento  de  la  Reptihlica  Mexicans     .        .  Mexico. 

Linnean  Society  of  ^Tew  South  WaloM        ....  Sydney. 

Soci<ft^  d'Histoire  Naturelle Toulouse. 

Wiener  Obst-  und  Garten  Zeitung      .....  Wien. 

Complete  sets  of  the  following  journals  have  been  pur- 
chased, which  will  be  regularly  subscribed  to  in  future :  — 

Gegenbnuer'B  Morphologischer  Jahrbuch. 

Selenke  und  Hoffmann's  Niederland.  Archiv  fiir  Zoologie. 

His  und  Braune*s  Zeitoch.  fiir  Anatomie  und  EntwickelungAgeschichte. 

Semper's  Arbeiten  aus  der  Zool.-zootom.  Institut  in  Wiirzburg. 

Cabanis*  Journal  fiir  Ornithologie. 

The  Lloyd  Republican  Institution  has  been  unable  this 
season  to  place  any  popular  works  on  our  shelves. 

The  additions  may  be  classified  as  follows :  — 

89.                        4». 
Volumes         .        .201       .       .62 
Parts       ...    768        ..    178        . 
Pamphlets      .        .218        .       .18 
Maps  and  Charts 199 

1666 

Owing  to  lack  of  funds  no  binding  has  been  done. 


Fol. 

ToUl. 

2 

.    266 

84 

.     966 

•                 • 

.     236 
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FUBLICATIONS. 

Two  parts  of  the  nineteenth  volume  of  the  Proceedings 
have  been  issued,  and  a  third  is  nearly  ready.  This  volume 
thus  far  contains  nine  plates,  for  seven  of  which,  illusti'ating 
papers  by  the  Rev.  George  T.  Wright,  and  Col.  Theodore 
Lyman,  we  are  indebted  to  those  gentlemen. 

The  second  volume  of  the  Memoirs  has  been  concluded  by 
the  publication  of  a  second  part  of  Prof.  Hyatt's  "  Revision 
of  the  Porifera,"  and  a  number  including  appendices  to 
articles  by  Mr.  S.  H.  Scudder  and  Baron  Osten  Sacken,  to- 
gether with  an  index,  etc.,  to  the  whole  volume. 

HEBTINGS. 

Sixteen  General  Meetings,  nine  meetings  of  the  Section  of 
Entomology,  and  eleven  of  the  Section  of  Botany  have  been 
held.  The  average  attendance  at  the  former  has  been  forty 
persons,  the  largest  number  being  ninety-six,  and  the  least 
twenty-one.  The  attendance  at  the  meetings  of  both  sec- 
tions has  averaged  about  ten  persons.  Nearly  forty  papers 
read  at  these  meetings  have  been  published. 

LECTURES. 

Unfortunately  public  lectures  have  necessarily  been  given 
up  the  past  winter. 

MEMBERS. 

Four  Honorary,  seven  Coirespondiiig,  and  twenty-two  As- 
sociate Members  have  been  elected  during  the  year.  The 
actual  membership  of  the  Society  at  present  includes :  — 

Corporate  and  Associate  Members 440 

Patrons 01 

Corresponding  Members 232 

Honorary  Members 22 
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The  reports  were  accepted.  The  meeting:  then  proceeded 
to  ballot  for  officers  for  the  ensuing  year.  Messrs.  Blake  and 
Henshaw  were  requested  to  collect  and  count  the  ballots 
and  declared  the  following  gentlemen  elected. 

PRESIDBirT, 

THOMAS  T.  BOUVfi. 

YICE-PRE8IDENTfl, 

SAMUEL  H.  SCUDDER,  JOHN  CUMMINGS. 

CUBTODIAN, 

ALPHEUS  HYATT. 

HONOBABT  SEORXTABT, 
8.  L.  ABBOT,  MJ1>.  . 

BECBETARY, 

EDWARD  BURGESS. 

TBEA9UBBR, 

CHARLES  W.  SCUDDER. 

LIBRARIAN, 

EDWARD  BUROESS. ' 

OOXlflTTEXS  OM  DBPARTMXlfTS. 


Minerals. 
Thomas  T.  Bouvt, 

L.  S.  BURBANK, 

R.  H.  Richards. 

Otology, 

l.  s.  burbank, 
T.  Sterrt  Hunt, 
Wm.  H.  Nilxs. 

PcUcBontoloffy, 

Thos.  T.  Bout6, 
N.  S.  Shalxr, 

Botany, 

JOBB  CUMMIVOS, 
CHARLKS  J.  SPRAOUBf 
J.  AXORT  LOWBLL. 

Microtcopy, 

Samuel  Wells, 

R.  C.  Grxemlbaf, 

B.  Jot  Jeffries,  M.D. 

CompctraHve  Anatomy. 

Thomas  Dwioht.  M.D., 
J.  C.  White,  M.D. 


JkidkUea,  CruBtacean$  and  Wormt, 
H.  A.  Haoxn,  M.D., 

ALKZAKDER  AOASBIZ, 
L.  F  D£  FOURTALES. 

MoUuaht. 
Edward  S.  Morsb, 
J.  Henry  Blake, 
Levi  L.  Thaxter. 

Insects. 

8.  h.  scuddxr, 

Edward  Bctroess, 

A.  S.  Packard,  Jr.,  M.D. 

Fishes  and  R^tiles. 

F.  W.  Putnam, 
Theodore  Lymam, 
8.  W.  Garman. 

Birds. 

Thomas  M.  Brewer,  H.D., 
Samuel  Cabot,  M.D., 
J.  A.  Allen. 

Mammals. 

J.  A.  Allen, 

J.  B.  8.  Jaoxsov,  It  J>. 
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Mr.  Arthur  F.  Gray,  of  Danversport,  was  elected  an  Asso- 
ciate Member.  Prof.  Dr.  Carl  Semper  of  Wttrzburg,  and  Dr. 
C.  C.  Abbot  of  Trenton,  N.  J.,  were  elected  Corresponding 
Members. 

The  following  resolution,  offered  by  Mr.  Chas.  J.  Sprague, 
was  passed : 

"  That  the  thanks  of  the  Society  be  conveyed  to  Prof.  Edward 
Tuckerman  for  the  voluntary,  generous,  and  invaluable  service  he 
has  rendered  it  by  elaborating  and  naming  the  Lichen-herbarium  of 
Dr.  Thomas  Taylor,  now  forming  a  part  of  its  collections ;  a  service 
which  no«one  in  this  country  but  he  could  have  performed,  and 
which  gives  to  the  herbarium  an  authentic  value  it  could  not  other- 
wise have  possessed." 

The  Custodian  read  a  letter  from  Mr.  Jona.  Preston,  the 
architect  of  the  Museum)  presenting  a  model  and  plans  of 
the  building. 

The  thanks  of  the  Society  were  voted  to  Messrs.  H.  O. 
Ryder,  II.  A.  Spencer,  C.F.Rice,  and  F.  J. C.  Swift, for  dona- 
tions to  the  New  England  Collection  of  birds. 


General  Meeting.    May  15, 1878. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Fifty- 
three  persons  present. 

The  following  papers  were  read : 

The  Devonian  Brachiopoda  of  the  Province  of  Para,  Bra- 
zil. By  Richard  Rathbun,  late  Assistant  Geologist  to 
THE  Geological  Commission  of  Brazil,  Professor  Ch. 
Fred.  Hartt,  Chief. 

The  present  paper  is  an  abridgement  of  a  report  made  to  His 
Excellency,  the  Minister  of  Agriculture  of  Brazil,  in  1877,  and  con- 
stitutes a  complete  list  of.  the  Devonian  Brachiopods  at  present 
known  from  the  Lower  Amazonian  Valley,  with  descriptions  of 
several  new  species,  and  notes  on  those  previously  described*    This 
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report  should  properly  follow  the  detailed  account  of  the  Deyonian 
deposits  of  the  Amazonas,  which  forms  a  chapter  of  considerable 
length  in  the  first  unpublished  volume  of  the  Geological  Commission. 
The  death  of  Profe.«sor  Ilartt  hj^s,  however,  delayed  the  publication 
of  that  work  for  a  short  time,  and  it  has  been  deemed  advisable  to 
issue  this  report  on  the  fossils  at  once.  It  thus  becomes  necessary  to 
describe  here  in  brief  the  localities  where  the  species  treated  of  in 
this  paper  were  obtained,  and  the  cHaracter  and  relations  of  the 
rocks  in  which  they  were  found. 

Prof.  Hartt  discovered  on  the  Morgan  Expedition  in  1870  the 
interesting  Devonian  locality  of  Erer^,  near  Monte  Alegre,  on  the 
AmazonaSf  where  he  procured  the  first  Devonian  fossils  found  east 
of  the  Andes  in  South  America.  In  the  following  year  he  revisited 
Erer^,  and  made  large  additions  to  his  former  collections  from  there. 
This  region  he  has  fully  described  in  the  Bulletin  of  the  Buffalo 
Society  of  Natural  Science,  for  January,  1874  (pp.  201  to  235),  and 
in  tlie  same  publication  (pp.  236-261)  I  have  given  descriptions  of 
the  Devonian  Brachiopods  obtained  by  him.  In  1876,  Mr.  Orville  A. 
Derby,  of  the  Brazilian  Commission,  accompanied  by  Dr.  F.  Jos^ 
de  Freitas  and  Mr.  H.  H.  Smith  of  the  same  Commission,  reexam- 
ined the  geology  of  Erer^,  and  traced  the  Devonian  formation  for 
some  distance  northward  of  that  region,  on  the  Bioe  Msecuni  and 
Cuniii,  finding  on  each  of  these  two  rivers  richly  fossiliferous  sand- 
stones. Passing  northward  firom  Erer^,.the  beds  are  crossed  in  de- 
scending order,  so  that  the  deposits  of  Erer^  are  newer  in  age  than 
those  of  the  Rios  Msecuni  and  CuruA. 

The  fossiliferous  sandstones  of  the  Rio  CuruA  appear  to  be  identical 
with  those  on  the  Mecuni,  although  the  characters  of  the  beds  at  the 
two  places  differ  slightly;  at  the  former  locality  they  are  fine  in 
texture  and  hard,  while  at  the  latter  place  they  are  coarse  and 
friable.  At  both  of  these  localities,  which  are  distant  from  one 
another  about  twenty-five  miles,  the  fossils  are  confined  to  a  limited 
series  of  beds.  From  the  Msecuni  locality  to  the  Erer^  the  distance 
is  about  seventy-five  miles,  the  thickness  of  the  intervening  deposits, 
which  are  largely  composed  of  beds  of  chert,  being  in  the  neigh- 
borhood of  one  hundred  feet. 

At  Erer^  only  three  additional  species  of  Brachiopods  were  found; 
but  on  the  MsBcuni  and  Curud  were  discovered  thirteen  species  new 
to  the  Brazilian  Devonian  fauna,  of  which  three  species  are  identical 
with  New  York  State  fornu  and  the  remainder,  at  least  in  part,  new 


Rathlwm.]  16  [M*y  16, 

• 
to  science.     The  faunae  of  the  two  series  of  deposits  —  the  Erer^ 
on   tlie  one  hand,  and  the   Mascurii  and  Curuii  on  the  other — are 
closely  related,  but  I  will  leave  the  discussion  of  this  subject  for  the 
close  of  the  paper. 

The  collections  of  the  Morgan  Expeditions  referred  to  in  the  fol- 
lowing pages  are  contained  in  the  Museum  of  Cornell  University,  Ith- 
aca, New  York;  those  of  the  Geological  Commission  of  Brazil  are  at 
present  deposited  in  the  National  Museum  at  Rio  de  Janeiro.  Fig- 
ures of  many  of  the  new  species  described  in  this  paper  were  execut- 
ed at  Rio  dc  Janeiro  a  year  ago,  and  will  probably  be  published  in 
some  future  work  of  the  Geological  Commission. 
Lingiila  spatulata  (?)  Hall. 

Lingula  spatulata  Hall  and  Vanuxem,  Geol.  Repts.,  Third  and 
Fourth  Geol.  Dists.  N.  Y.,  1842  and  '43;  Hall,  Pal»ont.  of  N.  Y.,  iv, 
13,  1867.  Lingula  spatulata  (?)  Rathbun,  Bull.  Buffalo  Soc.  Nat.  Sci., 
I,  no.  4,  258,  fig.  1,  1874. 

Only  a  single  specimen  of  this  species  has  been  obtained  from  the 
Devonian    of   Brazil.      Sandstone,   Erere,  Prov.  of   Fard,    Brazil. 
(Morgan  Expedition,  1871.) 
Lingula  ererensis,  sp.  nov. 

Shell  of  medium  size,  about  two-thirds  as  wide  as  long,  subelliptical 
in  outline,  and  broadest  near  the  middle;  lateral  margins  nearly 
straight  along  the  middle,  but  curving  very  slightly;  anterior  And  pos- 
terior margins  rounded,  the/ormer  apparently  the  broader,  and  very 
regularly  and  strongly  curved.  Valves  moderately  convex,  with  a 
tendency  to  form  a  more  or  less  defined  median  ridge  near  the  beak. 
Surface  marked  with  very  fine,  regular,  closely-set  concentric  lines, 
which  are  only  distinctly  seen  by  the  aid  of  a  lense.  In  the  interior 
of  one  valve  exists  a  narrow  Y-shaped  impression,  having  the  point 
turned  toward,  and  ending  near,  the  beak.  Length  of  the  shell 
about  18  mm.,  breadth  about  12  mm. 

This  species  of  Lingula  is  quite  distinct  from  any  of  the  other 
forms  at  Erer^.  In  outline  it  approaches  L.  delia  Hall,  of  the  Ham- 
ilton group  of  New  York  State,  and  like  that  species  it  has  the  fine 
concentric  surface  lines.  The  single  specimen  found  is,  however,  too 
imperfect  to  permit  of  its  relations  to  the  above  mentioned  species 
being  accurately  determined. 

Associated  with  Spiri/era  Pedroana,  etc.,  in  the  Devonian  sand- 
stone of  Erer^.     (Geological  Commission^  1876.) 
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Lingnila  Bodriguesii  Rathbun. 

Bull.  Buffalo  Soc.  Nat.  8ci.,  i,  no.  4,  p.  260,  1874. 

Found,  with  Discina  lodensisj  in  the  Devonian  shales  of  Erer^. 
(Morgan  Ex.,  1870.) 
Lingula  Stauntoniana  Rathbun. 

Bull.  Buff.  Soc.  Nat  Sci.,  i,  no.  4,  p.  259,  fig.  S,  1874.  , 

Moderately  abundant  in  the  Devonian  shales  of  Erer^,  associated 
with  Discina  hdensiSf  etc.   (Morgan  Ex.,  1871;  Geol.  Comm.,  1876.) 

liingiila  Gracana  Rathbun. 

Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  259,  fig.  2,  1874. 

Rare  in  the  Devonian  shales  of  Erer^,  associated  with  Discina  lo- 
densis.    (Morgan  Ex.,  1870;  GeoL  Comm.,  1876.) 
Discina  lodensis  Hall. 

Orbieula  lodensis  Yanuxem,  Geol.  Rept  Third  Dist  N.  T.,  p.  168, 
1842;  Hall,  Geol.  Rept.  Fourth  Dist.  N.  Y.,  p.  223,  1843.  Discina 
lodensis  Hall,  Palsont.  N.  Y.,  iv,  p.  22,  1867;  Rathbun,  Bull.  Buff. 
Soc.  Nat.  Sci.,  i,  no.  4,  p.  257,  1874.  Compare  Discina  media  Hall^ 
PalsBont.  N.  Y.,  iv,  p.  20,  1867. 

This  species  is  very  abundant  in  the  dark  shales  of  the  Devonian 
of  Erere,  and  the  collections  obtained  from  there,  represent  it  in  its 
various  stages  of  growth,  from  the  very  young  to  the  adult  shell. 
(Morgan  Exs.,  1870  and  '71;  Geol.  Comm.,  1876.) 

Froductella  maDOuruensis,  sp.  nov. 

Shell  small  and  slightly  asymmetrical  in  shape ;  length  and  breadth 
nearly  equal,  giving  an  irregularly  subcircular  outline  to  the  shell, 
which  is  somewhat  flattened  posteriorly;  hinge  line  straight  and 
slightly  shorter  than  the  width  of  the  shell;  cardinal  extremities  not 
preserved  in  the  single  specimen  obtained. 

Ventral  valve  very  convex  (but  rather  less  so  than  is  usually  the 
case  in  this  genus),  quite  strongly  curved  from  side  to  side,  and 
strongly  and  nearly  regularly  curved  from  the  beak  to  the  front, 
the  point  of  greatest  prominence  of  the  valve  being,  however, 
slightly  posterior  to  the  middle. ,  Beak  rather  small,  but  strongly 
arched  and  regularly  rounded,  and  projecting  some  distance  behind 
the  hinge  line.  The  convexity  of  the  umbo  broadens  with  moderate 
rapidity  forward,  leaving  the  portions  of  the  valve  bordering  the 
cardinal  extremities  slightly  and  irregularly  flattened.  The  want  of 
symmetry  in  the  ventral  valve  results  from  the  beak  and  more  promi- 
nent line  of  curvature  lying  a  little  nearer  the  right  margin  than 
the  left.    Dorsal  valve  unknown. 
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The  markings  of  the  shell  are  indistinctly  preserved  in  the  single 
specimen  I  have  examined;  they  appear  to  consist  of  short,  low, 
rounded,  radiating,  raised  lines,  which  are  narrower  than  the  inter- 
vening spaces.  They  are  of  variable  lengths— -one-eighth  to  one-sixth 
that  of  the  valve,  or  more  —  and  some  appear  to  extend  the  entire 
length  of  the  valve.  They  are  more  or  less  regularly  distributed, 
and  the  anterior  end  of  each  line  is  slightly  elevated,  as  though  it 
had  formed  the  base  of  a  spine.  The  bases  of  two  or  three  small 
spines  are  preserved  near  the  right  cardinal  angle.  Length  and 
breadth  of  shell  each  about  9.5  mm. 

Having  only  one  specimen  of  this  form,  it  is  impossible  to  de- 
termine to  what  described  species  of  Productella  it  may  be  the 
most  closely  related.  The  number  of  species  of  Productella  de- 
scribed from  the  Devonian  of  North  America  is  so  large,  that  it  is 
probable  the  form  under  discussion  may  ultimately  fall  into  one  of 
them.  It  bears  a  certain  resemblance  to  several  of  Hall's  species, 
more  particularly  P.  navicella  of  the  Corniferous  limestone  and  Ham- 
ilton group  of  New  York. 

Devonian  sandstone  of  the  Rio  Msscurd,  Pari.      (Greol.  Comm., 
1876.) 
Chonetes  Comstockii  Hartt,  MS.^ 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  250,  pi.  ix,  1874. 

Devonian  sandstone,  £rer^.  (Morgan  £zs.,  1870  and  '71;  Geol. 
Comm.,  1876.)     Rio  Msscuni.   (Geol.  Comm.,  1876.) 

This  species  is  of  very  common  occurrence  at  Erer^,  but  only  three 
small  specimens  were  obtained  from  the  Rio  MaecunL 
Chonetes  Freitasii,  sp.  nov. 

Shell  usually  quite  strongly  concavo-convex,  and  varying  in  out- 
line from  longitudinally  semi-elliptical  to  transversely  sub-elliptical 
or  oblong;  proportions  of  length  to  breadth  as  6  to  7,  5  to  6,  3  to  4 
or  2  to  S.  Hinge  line  straight  and,  in  the  majority  of  cases,  equalling 
the  width  of  the  shell  or  more.  Cardinal  extremities  forming  right 
or  acute  angles,  and  often  much  extended  in  sharp,  mucronate  points; 
but  frequently  the  hinge  line  is  shorter  than  the  width  of  the  shell, 
and  the  cardinal  extremities  are  then  obtusely  angular  or  regularly 
rounded.    Where  the  length  of  the  hinge  line  equals  the  width  of  the 

^  By  an  oversight  in  the  original  ]>aper  on  the  Devonian  Brachlopoda  of  Erertf 
(,loe.  cit.)t  I  omitted  to  state  that  the  names  of  the  species  therein  accredited 
to  Professor  Haitt  were  taken  from  his  manuscript  notes. 
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shell,  the  lateral  margins  are  straight  and  suh-parallel  posteriorly,  and 
anteriorly  form,  with  the  anterior  margin,  quite  a  regular  semi- 
elliptical  curve,  or  the  anterior  margin  may  be  nearly  straight  along 
the  middle.  In  other  cases  the  curve  of  the  margins  from  one  cardinal 
angle  to  the  other  is  quite  regular,  and  subcircular  or  semi-elliptical. 

Ventral  valve  generally  very  convex,  and  often  gibbous  or  inflat- 
ed; but  at  times  much  depressed.  In  specimens  where  the  length 
and  breadth  of  the  shell  are  nearly  equal,  the  valve  is  usually  very 
regularly  convex,  and  the  curvature  from  side  to  side,  and  from  the 
beak  to  the  front,  are  subequal.  The  broader  forms  are  frequently 
slightly,  but  broadly,  flattened  along  the  middle,  along  which  there  is 
often  a  shallow,  undefined  median  depression  of  variable  breadth,  al- 
ways beginning  some  distance  anterior  to  the  beak.  At  the  cardinal 
extremities,  and  for  some  distance  in  front  of  them  along  the  lateral 
margins,  the  valve  is  always  flattened.  In  the  larger  specimens  the 
widUi  of  the  hinge  area  at  the  beak  is  from  about  1  mm.  to  1.5  mm.; 
at  the  cardinal  angles  it  narrows  down  to  about  one-third  its  width 
at  the  beak*  The  beak  is  small  and  only  slightly  extended  be- 
yond the  hinge  margin.  In  the  interior  of  the  shell,  there  exists  a 
thin,  but  distinct,  median  septum,  equal  to  one-fiflb  or  one-half  the 
length  of  the  valve,  and  sometimes  quite  heavy,  but  not  elevated. 
Spines  are  indicated  on  a  single  specimen  only.  On  this  are  pre- 
served the  bases  of  five  spines,  sub-equidistant  from  one  another,  and 
inclining  outward  at  an  angle  of  about  fifly-five  degrees. 

Dorsal  valve  strongly  concave,  generally  most  concave  near  the 
middle,  and  having  the  curve  from  the  beak  to  the  anterior  margin 
quite  regular,  but  sometimes  more  rapid  near  the  front.  The  cardi- 
nal angles  are  flattened,  and  along  the  middle  there  is  frequently  an 
undefined  ridge,  corresponding  with  the  depression  in  the  ventral 
valve.  A  few  specimens  show  slight  impressions  of  a  medium  sized 
cardinal  process,  but  no  septum  occurs.  The  beginnings  of  the  vas- 
cular impressions,  directly  in  front  of  the  cardinal  process,  and  two 
short,  slightly  diverging  ridges  anterior  to,  and  included  between,  the 
impressions  are  often  preserved. 

The  raised  lines  of  the  shell  are  quite  prominent,  and  slightly 
rounded  or  sub-angular  on  top;  they  are  narrower  than  the  interven- 
ing depressions,  which  are  rounded  in  the  bottom.  The  surface  is 
often  smooth  at  the  cardinal  extremities,  and  old  shells  are  frequently 
much  thickened  along  the  hinge  line.  Four  specimens  of  different 
shapes  and  sizes  afford  the  following  measurements,  in  oonnection 
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with  which  are  given  the  number  of  raised  lines  that  mark  the  sux^ 
face  near  the  margin:  (1)  length  11  mm.,  breadth  13  mm.,  height 
2.25  mm.,  raised  lines  thirty  (absent  from  cardinal  angles);  (2)  length 
11.5  mm.,  width  14  mm.,  height  4  mm.,  raised  lines  forty;  (3)  length 
IS  mm.,  width  18  mm.,  height  3.5  mm.,  raised  lines  thirty-two  (want- 
ing on  cardinal  angles);  (4)  length  20  mm.,  width  29  mm.,  height 4.5 
mm.,  raised  lines  forty-eight. 

In  this  species  we  have  included  a  number  of  forms,  which  might 
have  served  for  the  formation  of  several  species  were  not  the  mate- 
rial in  our  possession  so  abundant  as  to  aiford  a  complete  series  of  vari- 
ations, uniting  the  different  forms  closely  together.  The  younger 
shells  are  proportionately  the  narrower,  and  in  after  growth  they  in- 
crease more  rapidly  in  width  than  in  length.  The  younger  forms 
are  also  frequently  more  convex  in  proportion  to  their  size,  than  are 
the  older,  which  often  become  broadly  flattened  or  depressed  along 
the  middle.  The  older  and  broader  forms  are  the  more  abundant 
ones.  The  smaller  varieties  of  this  species,  having  the  length  and 
breadth  about  equal,  appear  to  represent  Chonetes  deflecta  Hall,  of 
the  Hamilton  group  of  New  York  State;  the  larger,  more  transverse 
forms,  however,  more  closely  resemble,  at  least  in  shape,  some  of  the 
large  species  of  Chonetes  described  by  Prof.  Hall  from  the  Upper 
Helderberg  group  of  New  York.  The  nearest  related  one  seems  to 
be  C  actUiradiata  Hall. 

This  species  of  Chonetes  is  exceedingly  abundant  in  the  Devonian 
sandstone  of  the  RioMecuni,  and  the  collection  brought  from  there  is 
very  large,  representing  many  varieties.  A  few  specimens  were  also 
found  on  the  Rio  Curu^  The  single  ventral  valve  of  a  Chonetes  de- 
scribed, but  not  named,  in  the  Bull.  Buff.  Soc.  Nat.  Sci.,  Jan.  '74,  p. 
253,  very  probably  belongs  to  this  species. 

RioB  MsBcuni  and  Curud.    (Greol.  Comm.  1876.)    Erer^.   (?)  (Mor- 
gan Ex.,  1871.) 
Chonetes  Onettiana  Rathbun. 

Bull.  Buff.  Soc.  Nat.  Sci.  i,  no.  4,  p.  253,  pi.  x.,  1874. 

Rare  in  the  Devonian  sandstone  of  Ererd.   (Morgan  Exs.,  1870  and 
'71;  Geol.  Comm.,  1876.) 
Chonetes  Herbert-Smithii  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  251,  pi.  x,  1874. 

An  examination  of  the  many  specimens  of  Chonetes  obtained  at 
Erer^  in  1876,  proves  a  greater  variation  to  exist  among  the  forms 
referred  to  this  species  than  was  previously  indicated,  and  it  is  prob- 
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able  that  we  have  more  than  a  single  species  included  in  Chonetes 
Herbert' Smilhii,  as  originally  founded.  Much  of  the  material  at 
hand  is  in  an  imperfect  state  of  preservation,  the  majority  of  the 
specimens,  however,  belonging  to  the  type  as  first  described.  Thus  it 
does  not  seem  advisable  to  make  a  division  of  the  species,  until  other 
and  better  material  has  been  obtained. 

Moderately  abundant  in  the  Devonian  sandstone  of  £rer^.     (Mor- 
gan £xs.,  1870  and  71;  Geol.  Comm.,  1876.) 
Chonetes  curuaensiSy  sp.  nov. 

Shell  small  and  transverse,  with  the  proportions  of  length  to 
breadth  about  as  2  to  3;  in  outline  longitudinally  sub-semielliptical, 
the  lateral  margins  being  nearly  straight  posteriorly,  and  not  curving 
mnch,  excepting  toward  the  front.  Hinge  line  straight  and  nearly  or 
quite  as  long  as  the  width  of  the  shell,  which  has  the  cardinal  ex- 
tremities forming  right  angles  or,  probably,  slightly  rounded. 

Ventral  valve  gently  convex  and  most  elevated  near  the  middle, 
but  having  the  convexity  slightly  more  pronounced  on  the  umbonal 
region  than  toward  the  front  of  the  valve.  Curve  along  the  trans- 
verse diameter  gentle  and  nearly  regular,  though  the  sides  of  the  valve 
appear  to  slope  from  the  median  line  to  the  lateral  margins  with  little 
curvature.  Cardinal  extremities  flattened.  Beak  small,  but  dis- 
tinctly marked,  slightly  depressed  and  projecting  only  a  short  dis- 
tance behind  the  hinge  line.  There  is  a  small,  well-defined  septum, 
extending  forward  from  the  beak  a  little  more  than  one-fourth  the 
shell  length.  Hinge  area  and  spines  not  preserved.  Surface 
marked  with  fine,  but  prominent,  subangular,  radiating  raised  lines, 
which  are  slightly  narrower  than  the  intervening  depressions. 
There  are  about  twenty-six  of  these  lines  on  one  ventral  valve,  on 
which,  however,  the  cardinal  extremities  are  smooth;  there  also  exist 
one  or  two  rather  prominent,  concentric  lines  of  growth.  Length  of 
valve  about  6  mm.,  breadth  9  mm.    Dorsal  valve  unknown. 

This  species  of  Chonetes,  which  is  represented  by  only  a  single 
perfect  specimen,  bears  some  resemblance  to  C  Herbert^ Smilhii  of 
the  Erere  locality,  from  which,  however,  it  differs  in  the  fact  that  the 
ventral  valve  of  the  former  is  less  strongly  convex,  and  has  a  more 
prominent  beak  and  finer  surface  markings.  It  also  resembles  some- 
what the  young  of  C.  Freitasii  of  the  Rio  Msecuni  locality.  From 
C  sciiula  Hall,  of  the  Hamilton'  group  of  New  York  State,  which 
it  resembles  much  in  form,  it  differs  in  having  fewer  and  coarser 
raised  lines.    Only  a  few  specimens  of  this  species  have  been  found. 
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Devonian  sandstone,  Rio  Curud  and  doubtfully  on  the  M«cuni. 
(Geol.  Comm.,  1876.) 
ChoneteSy  sp.  indet. 

There  was  obtained  from  the  Devonian  sandstone  of  the  Rio  Mas- 
cnni  a  very  small,  smooth  form  of  Chonetes,  represented  by  only  two 
specimens,  which  do  not  appear  to  belontr  to  any  of  the  species  al- 
ready described  in  this  paper.  The  specimens  are  not,  however,  well 
enough  preserved  to  permit  of  their  being  accurately  determined. 
Orthis  Nettoana  Rathbun. 

Bull.  Buff;  Soc.  Nat.  Sci.,  i,  no.  4,  p.  247,  pi.  x,  1874. 

The  finding  of  larger,  more  perfect  specimens  of  this  species  in 
1876  necessitates  the  following  new  description. 

Shell  small,  with  the  valves  subequally  convex,  or  with  the  dorsal 
valve  depressed  and  much  less  prominent  than  the  ventral.  Ventral 
valve  subcircular  or  transversely  subelliptical  in  outline;  dorsal 
valve  subelliptical.  Greatest  width  of  the  shell  near  the  middle; 
length  of  the  hinge  line  equal  to  two-thirds  the  greatest  width,  or  a 
little  less;  cardinal  extremities  rounded.  Shell  marked  with  radi- 
ating, raised  lines. 

Ventral  valve  quite  convex  and  most  prominent  at,  or  just  poste- 
rior to,  the  middle,  whence  the  slope  is  very  gentle  toward  the  beak, 
but  rather  rapid  toward  the  fi^nt.  Surface  of  the  valve  curving  regu- 
larly from  side  to  side,  or  descending  from  the  median  line  to  the  lat- 
eral mai^ins  with  little  curvature;  curve  from  the  beak  to  the  front 
sometimes  very  regular.  Cardinal  extremities  broadly  and  regu- 
larly rounded.  In  the  broader  forms  the  anterior  margin  is  straight- 
ened along  the  front,  or  even  slightly  indented.  Hinge  area  high, 
broadly  triangular,  with  a  broad  triangular  fissure,  which  sometimes 
occupies  half  of  the  area  or  more.  Beiik  acute,  but  not  extending 
beyond  the  line  of  the  cardinal  margins  and  scarcely  incurving. 

Dorsal  valve  moderately  convex,  sometimes  depressed-convex,  and 
generally  with  a  broad,  shallow,  undefined  median  depression,  which 
commences  near  the  beak,  and  broadens  rapidly  toward  the  front, 
where  its  width  equals  one-third  to  one-half  that  of  the  valve.  Beak 
depressed;  hinge  area  narrow. 

Dental  lamellsB  of  the  ventral  valve,  more  or  less  separated  at  the 
beak,  and  extending  forward,  nearly  parallel  with  one  another,  or 
diverging  slightly.  They  are  generally  curved,  their  concave  sur- 
faces facing  inwards.  Distance  between  the  lamellss  equal  to  about 
one<-fiflh  or  oae^seventh  the  width  of  the  valve ;  their  length,  one- 
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fourth  that  of  the  valve,  or  slightly  more.  The  socket  plates  of  the 
dorsal  valve  extend  in  about  the  same  direction,  or  diverge  slightly 
more,  but  they  are  not  as  long  as  the  lamellie.  Cardinal  process 
not  preserved. 

Shell  marked  with  fine,  closely  arranged,  radiating  raised  lines, 
which  are  of  about  the  same  width  as  the  depressions  separating 
them,  or  slightly  broader.  They  appear  to  increase  in  number  most- 
ly by  intercalation.  An  elliptical  specimen  measures,  length  16  mm., 
breadth  21  mm. ;  a  nearly  circular  one,  length  15  mm.,  breadth 
16  mm. 

This  species  belongs  to  the  t^^pe  of  Orthis  lenticularis,  of  the  Upper 
Helderberg  Group  of  New  York,  though  specifically  it  does  not  re- 
semble any  N.  American  form.  It  is  represented  in  the  Devonian 
sandstone  of  Ererd  by  only  a  few  very  small  specimens;  many  speci- 
mens of  larger  size  were,  however,  obtained  from  the  Rio  MsscunL 
Two  or  three  small  specimens  were  found  in  the  sandstone  of  tiie 
Rio  Curui.  (Morgan  £xs.,  1870  and  '71;  GeoL  Comm.,  1876.) 
Orthis  Harttiiy  sp.  nov. 

Shell  of  medium  to  large  size,  transverse,  subplano-convcx,  or  with 
the  ventral  valve  slightly  convex  on  the  umbo.  Dorsal  valve  broad- 
ly subovate  in  outline;  ventral,  transversely  subelliptical.  Hinge 
line  short,  equal  to  about  one-third  to  one-half  the  width  of  the 
shell.     Surface  marked  with  fine,  radiating  raised  lines. 

Ventral  valve  broadest  near  the  middle;  proportions  of  length  to 
breadth  about  as  2  to  8,  or  length  and  breadth  nearly  equal.  There 
is  an  undefined,  shallow,  and  rather  narrow,  median  sinus,  which  causes 
a  slight  indentation  in  the  anterior  margin  of  the  valve.  It  com- 
mences some  distance  forward  of  the  beak,  and  is  oflen  scarcely  de- 
veloped at  all.  Beak  of  medium  size,  prominent  and  acutely  pointed, 
and  projecting  a  short  distance  beyond  the  hinge  line.  The  sur- 
fiice  of  the  valve  curves  up  rapidly  from  the  hinge  line  toward  the 
middle  of  the  valve,  but  all  the  median  and  anterior  portion  of  the 
valve  is  broadly  flattened,  and  at  times  depressed  to  form  the  sinus. 

Dorsal  valve  moderately  convex,  and  broadest  just  anterior  to  the 
middle,  the  margins  curving  rapidly  outwaA  and  ibrward  from  the 
beak  to  the  point  of  greatest  width,  in  front  of  which  the  mai^ns 
form  a  regular  curve,  so  that,  as  a  rule,  the  valve  has  quite  a  perfect, 
broad-ovate  outline.  Along  the  median  line  the  valve  is  usually 
broadly,  but  not  strongly,  elevated  in  an  undefined  prominence, 
reaching  from  near  the  beak  to  near  the  front  of  the  valve.    This  el- 
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evated  portion  is  rounded  on  top,  or  is  marked  by  a  faint  longitudi- 
nal depression.  It  broadens  rapidly  forward,  at  the  same  time  de- 
creasing in  height;  near  the  middle  of  the  valve  its  width  equals  about 
one-third  that  of  the  valve,  or  a  little  more;  at  the  front  it  is  one- 
half  the  width  of  the  valve;  at  the  sides  it  rounds  over  rapidly  to- 
ward the  lateral  and  posterior  margins.  Beak  small  and  pointed; 
hinge  area  short,  triangular. 

In  the  interior  of  the  dorsal. valve  there  exists  a  rather  small,  but 
prominent  and  projecting,  cardinal  process,  and  moderately  heavy 
dental  plates,  which  latter  diverge  at  an  angle  slightly  less  than  a 
right  angle.  Septum  broad,  very  slightly  elevated,  and  reaching 
nearly  to  the  middle  of  the  valve.  Muscular  impressions  of  the  ven- 
tral valve  large  and  extending  beyond  the  middle  of  the  valve. 
They  broaden  rapidly  from  the  beak  forward,  attaining  their 
greatest  breadth  near  the  front,  which  is  slightly  rounded.  A  medi- 
um-sized septum  separates  them  to  the  front.  Surface  marked  with 
fine,  closely  placed,  radiating  raised  lines  which  are  sometimes  slight- 
ly broader,  at  others  slightly  narrower,  than  the  intervening  strife. 

A  dorsal  valve  measures,  length  25  mm.,  breadth  30  mm.;  a  ven- 
tral valve,  length  23  mm.,  breadth  82  mm. 

This  species  apparently  belongs  to  that  group  of  Orthis,  in  which 
Prof.  Jas.  Hall  has  placed  O.  Vanuxemiy  0.  leucosia,  0,  penehpe  an^ 
O.  cyclas  of  the  Hamilton  group  of  New  York  State,  with  the  char- 
acters of  which  the  new  shell  agrees  quite  perfectly  in  the  dorsal 
valve,  and  also  in  the  ventral  valve,  excepting  that  the  latter  is  some- 
times proportionally  broader  than  the  dorsal. 

Quite  abundant  in  the  Devonian  sandstone  of  the  Rio  Maectini, 
and  also  found  at  the  Rio  Curu^  locality.    (Geol.  Comm.,  1876.) 
StreptorhynchuB  Agassizii  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  248,  pi.  ix,  1874. 

In  the  large  collection  of  this  species,  made  on  the  Rio  Mcecuni 
by  the  Geological  Commission  in  1876,  there  are  to  be  noted  only  a 
few  variations  beyond  those  already  recorded  in  the  original  descrip- 
tion of  the  species.  The  forms  from  the  two  localities,  Ererd  and  the 
Mscuni,  are  very  similaf.  Among  the  Maecuni  specimens  are  ex- 
amples in  which  the  dorsal  valve  b  more  convex  than  is  usually  the 
case  with  the  Erere  forms,  and  the  beak  of  the  ventral  valve  is  some- 
times more  elevated.  The  dental  plates  at  times  reach  forward  a 
short  distance  into  the  valve,  and  the  cardinal  process  is  generally 
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broader  than  id  the  Erere  forms;  but  there  seem  to  be  no  other 
diflferences  of  importance. 

This  species  is  the  most  abundant  one  in  the  Devonian  sandstone 
of  Erer^.      It  is  nearly  equally  common  in  the  sandstone  of  the  Hio 
Maecuni,  but  only  a  few  very  small  specimens  were  broutrht  from  the 
Curu^.     (Morgan  Exs.,  1870  and  '71 ;   Geol.  Comm.,  1876.) 
Strophodonta  perplana  Hall. 

Strophomena  perplana  Conr.,  Jour.   Acad.  Nat.   Sci.,  viii,  p.  257, 

1842.  Strophomena  pluristriata  Conr.,  idem.,  p.  259.  Strophomena 
delihyris  Conr.,  idem.,  p.  258.  Strophomena  crenistria  Hall,  Rept. 
Fourth  Geol.  Dist.  N.  Y.,  p.  171,  1843.  Strophomena  (Strophodon' 
ta)  fragilis  Hall,  Tenth  Rept.  State  Cab.  N.  Y.,  p.  143,  1857. 
Strophodonta  Jragilis  Hall,  Rept.  Geol.  Survey  of  Iowa,  p.  496,  1858. 
Strophodonta  perplana  Hall,  Palsont.  New  York,  iv,  pp.  92  and 
98,  1868. 

This  common  species  of  the  Devonian  of  New  York  State,  ranging 
there  through  the  Upper  Heldcrberg,  Hamilton  and  Chemung 
groups,  occurs  very  abundantly  in  the  Devonian  sandstones  of  the 
Rios  Mscuni  and  Curu^,  and  in  these  localities  undergoes  many  of 
the  variations  peculiar  to  it  in  N.  Y.  It  sometimes  attains  a  very 
large  size.  (  Geol.  Comm.,  1876.) 
Spirifera  duodenaria  (?)  Hall. 

Delthyris  duodenaria  Hall,  Geol.  Rept.  4th  Dist.  N.  Y.,  p.  171, 

1843.  Spirifer  duodenaria  Hall,  Twelfth  Rept.  State  Cab.  N.  Y., 
p.  88,  1859.  Spirifera  duotlenaria  Billings,  Canadian  Jour.,  p.  256, 
1861;  Geology  of  Canada,  p.  372, 1863;  Hall,  Palaoont.  N.  Y.,  iv,  p. 
189,  1868. 

The  commonest  species  of  Spirifera  at  the  Rio  MsBcuru  locality  is 
one  which  belongs  very  near  to  Spirifera  duodenaria,  if  it  is  not 
identical  with  it.  The  Brazilian  variety  is  sometimes  more  trans- 
verse than  5.  duodenaria,  of  New  York.  The  plications  of  the  shell 
are  generally  of  the  same  size,  but  are  sometimes  smaller.  The 
ventral  sinus  is  of  more  uniform  size  in  the  Brazilian,  than  in  the 
American  variety,  and  seldom  becomes  as  broad  at  the  front.  The 
cardinal  extremities  are  never  much  flattened  in  the  dorsal  valve, 
and  never  at  all  in  the  ventral,  though  this  portion  of  the  valve  is 
almost  always  smooth.  The  depressions  intervening  between  the 
plications  are  generally  narrower  tlian  the  plications  themselves, 
and  are  regularly  rounded.     The  hinge-area  is  narrow  as  in  ^\  duo- 
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denaria,  and  in  this  character  alone  does  it  appear  to  differ  from  5. 
speciosa  Schloth.,  of  England  and  Germany.  There  exists  in  the  col- 
lection of  the  Geological  Commission  a  fragment  of  a  ventral  valve 
of  very  large  size,  five  or  six  times  that  ordinarily  attained  by  this 
species. 

Very  abundant  in  the  Devonian  sandstone  of  the  Rio  Miecuni, 
but  not  found  at  either  of  the  two  other  Devonian  localities.  (Geol. 
Coinm.,  1876.) 

Spirifera  Derbyii,  sp.  nov. 

Shell  of  medium  size,  transverse;  broadly  semi-elliptical  in  outline; 
proportions  of  length  to  breadth  about  as  3  to  4;  hinge  line  slightly 
shorter  than  the  width  of  the  shell;  cardinal  angles  regularly  rounded. 
The  lateral  margins,  together  with  the  anterior,  form  quite  a  reg- 
ular, broad,  semi-elliptical  curve,  slightly  indented  in  front,  where 
the  fold  and  sinus  reach  the  margin. 

Dorsal  valve  moderately  gibbous,  and  most  elevated  just  posterior 
to  the  middle,  towards  which  the  surface  arches  up  rapidly  from  the 
beak,  but  it  curves  down  more  gradually  toward  the  front,  the  sur- 
face being  slightly  flattened  on  the  fold,  anterior  to  the  middle. 
From  the  median  fold  the  sides  slope  quite  regularly  to  the  lateral 
margins,  and  are  nearly  straight.  Beak  small  and  only  slightly  pro- 
duced beyond  the  hinge  line;  median  fold  prominent-,  much  elevated, 
and  increasing  quite  rapidly  in  size  toward  the  front.  At  the  beak  it 
is  very  fine,  and  rounded  on  top,  but  toward  the  front  it  becomes 
flattened.  Throughout  its  entire  length  it  is  quite  narrow  above;  its 
sides  are  broad  and  straight  and  slope  abruptly  downwards.  Propor- 
tions of  the  width  of  the  fold  on  top  to  its  width  below,  at  the  front 
margin,  about  as  1  to  3.  There  are  on  each  side  of  the  fold  five  regu- 
larly rounded,  simple  plications,  and  generally  a  sixth  indistinct  one 
can  be  made  out.  These  plications  are  very  much  smaller  than  the 
fold,  and  they  are  separated  by  rounded  depressions  of  equal  or 
slightly  greater  width.  The  first  three  plications  on  either  side  are 
well  defined  and  begin  quite  close  to  the  beak;  the  fourth,  fifth  and 
sixth  are  successivelv  smaller  and  more  flattened.  The  bases  of  the 
crurte  on  each  side  of  the  beak  are  quite  broad  and  heavy. 

All  the  specimens  definitely  referable  to  this  species  are  dorsal 
valves;  there  was  found,  however,  a  fragment  of  the  ventral  valve 
of  a  Spirifera,  which  may  belong  to  this  species.  It  has  a  moder- 
ately deep,  rounded  sinus,  and  six  rounded  plications  on  each  side. 
The  hinge  area  is  of  moderate  width  and  curved;  the  beak^  small 
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and  neither  much  elevated  nor  strongly  incurved.  Size  of  the  largest 
dorsal  valve  found;  length  25  mm.,  breadth  33  mm. 

There  seems  to  be  no  species  of  Spirifera  in  the  Devonian  of  N. 
America  with  which  the  form  under  discussion  can  be  compared.  It 
has  the  appearance  of  a  much  lengthened  S,  duodenaria.  Only 
three  specimens  have  been  found,  a  dorsal  and  a  ventral  (?)  valve, 
in  the  sandstone  of  the  Rio  Ma^cuni,  and  a  small  dorsal  one  in  the 
sandstone  of  the  Rio  Curud.  (Geol.  Comm.,  1876.) 
Spirifera  Fedroana  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i.  no.  4,  p.  237,  pi.  viii,  1874. 

Collections  made  since  the  original  description  of  this  species  was 
published  have  furnished  some  new  forms  of  Spirifera,  very  closely 
related  to  this  species,  if  not  identical  with  it.  From  the  want  of 
sufficient  material  to  better  characterize  these  varieties,  I  have 
placed  them  provisionally  in  the  species  S.  Pedroana.  We  can  sepa- 
rate the  specimens  into  two  general  varieties,  in  the  first  of  which  the 
ventral  valve  has  a  rather  broad  hinge  area,  very  slight  curvature  of 
the  surface  from  the  beak  to  the  front  margin,  and  also  well  devel- 
oped, rather  large  and  long,  dental  plates,  which  sometimes  reach 
nearly  to  the  front  of  the  valve.  In  the  character  of  the  dental 
plates  this  variety  approaches  S.  Eliza  Hartt,  but  it  always  has  well 
marked  plications,  by  which  the  two  species  can  be  readily  distin- 
guished. In  the  second  variety,  which  is  connected  to  the  first  by 
many  intermediate  forms,  the  ventral  valve  is  much  less  convex,  very 
slightly  curved,  with  the  margins  very  regularly  curved,  and  the 
cardinal  extremities  rounded.  On  either  side  of  the  median  sinus 
there  are  at  times  as  many  as  twenty-ibur  plications,  and  such  exam- 
ples often  resemble  the  flattened  forms  of  i!?.  medialui,  of  the  Hamil- 
ton group  of  New  York.  This  extreme  variety  may  eventually  prove 
to  be  distinct  from  S,  Pedroana. 

The  localities  at  which  the  different  varieties  of  this  species  have 
been  found  are  as  follows:  Devonian  sandstone  of  Erer^,  very  abund- 
ant; Rios  Miecuni  and  Curu&  very  rare,  especially  the  typical  forms  ; 
but  several  odd  varieties  were  obtained  from  these  localities.  In  the 
collection  from  the  Curud  there  is  a  single  large  specimen,  having  a 
width  of  70  mm.  At  the  falls  of  Teuapixima  on  the  Rio  Mascuni, 
there  is  a  fine-grained  micaceous  sandstone,  containing  S.  Pedroana 
and  RhynchoneUa  dolis.  The  former  occurs  of  small  size  and  is  usu- 
ally quite  transverse,  with  a  thin  shell. 

(Morgan  £xs.,  1870  and  '71;  Geol.  Comm.,  1876.) 
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Spirifera  ElizsB  Hartt,  MS. 

Rathbun,  Bull.  Buflf.  Soc.  Nat.  ScL,  i,  no.  4,  p.  239,  plates  Yiii  and 
IX,  1874. 

Although  this  species  resembles  very  much  S.  Pedroana  in  some  of 
its  varieties,  intermediate  forms  to  unite  the  two  are  wanting.  This 
form  is  quite  rare  in  the  Devonian  sandstone  of  Erer^,  the  only  lo- 
cality in  which  it  has  been  found.  (Morgan  £xs.,  1870  and '71; 
Geol.  Coram.,  1876.) 
Spirifera  Buarquiana,  sp.  nov. 

Shell  attaining  a  large  size,  gibbous,  transverse,  subelliptical  in 
outline,  and  with  the  breadth  nearly  two  and  one-half  tiuies  the 
length;  hinge  line  much  shorter  than  the  width  of  the  shell;  surface 
plicate. 

Dorsal  valve  most  convex  near  the  middle,  the  surface  first  rising 
abruptly  upward  along  the  fold  from  the  beak,  for  a  short  distance, 
and  then  arching  strongly  and  quite  regularly  to  the  front  margin. 
From  the  median  fold  to  the  lateral  margins,  on  either  side,  the  sur- 
face slopes  very  regularly  and  is  nearly  straight.  The  entire  poste- 
rior part  of  the  valve  on  both  sides  of  the  median  line  is  very  much 
inflated,  and  the  slopes  from  there  toward  the  hinge  line  are  very  ab- 
rupt. Beak  very  small  and  scarcely  elevated  above  the  hinge.  Fold 
of  medium  size  and  enlarging  with  moderate  rapidity  toward  the 
front,  flattened  on  top  and  with  its  sides  straight  and  abrupt.  Its 
width  above  equals  about  one-half  itji  width  at  the  base,  and  its 
height  at  the  front  equals  about  one-third  its  width  at  the  same  point. 
On  each  side  of  the  median  fold  are  eight  prominent,  regularly 
rounded,  simple  plications,  separated  by  slightly  narrower,  rounded 
depressions.  There  assists  toward  the  front  a  single,  well  defined 
line  of  growth.  Length  of  valve  about  25  mm.  or  slightly  more, 
breadth  about  64  mm. 

The  lai*ge  dorsal  valve,  above  described,  has  been  taken  as  the 
type  of  the  species.  Not  being  perfect  it  was  impossible  to  entirely 
complete  the  description  of  the  shell.  There  are  besides  the  speci- 
men described  five  or  six  dorsal  and  ventral  valves  of  smaller  size, . 
which,  though  they  present  in  a  general  way  the  characters  of  this 
species,  yet  differ  so  much  from  it  in  some  details,  as  to  render  their 
identification  with  it  somewhat  uncertain.  These  forms  are  all  from 
the  Devonian  sandstone  of  the  Rio  Msecum.     (Geol.  Comm.,  1876.) 

I  take  pleasure  in  dedicating  this  species  to  Dr.  Buarque  de  Mace- 
do,  chief  of  the  department  of  Public  Works  of  Brazil,  to  whom  Sci- 
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ence  is  greatly  indebted  for  his  constant  support  of  the  best  interests 
of  the  Geological  Commission. 
Spirif  era,  sp.  indet 

There  is  a  single  large  dorsal  valve  of  a  Spiiifera,  which  bears 
some  resemblance  to  those  varieties  of  S,  granulifera  of  the  Hamil- 
ton group,  having  the  cardinal  extremities  rounded.  The  surface 
arches  strongly  and  regularly  from  side  to  side,  and  also  strongly 
from  the  front  margin  to  the  beak,  which  latter  is  prominent  and 
strongly  incurved.  There  is  no  flattening  at  the  cardinal  extremi- 
ties. Near  the  beak  the  fold  is  narrow,  low,  rounded,  and  marked 
with  a  slight  longitudinal  depression  along  the  middle.  The  hinge 
line  b  slightly  shorter  than  the  width  of  the  valve.  There  are,  on 
each  side  of  the  fold,  thirteen  or  fourteen  very  low,  rounded,  almost 
flattened  plications,  which  are  rather  closely  arranged,  and  the  sur- 
face is  also  marked  with  several  rather  strong  lines  of  growth.  The 
width  of  this  specimen  is  about  50  mm.,  length  38  mm. 

Devonian  sandstone,  Erer^.     (Geol.  Comm.,  18  76.) 
Spirifera  Valenteana  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  ScL,  i,  no.  4,  p.  241,  pi.  viii,  1874. 

Of  this  species  only  one  specimen  has  been  found,  the  one  from 
which  the  original  description    was    made.     Devonian    sandstone, 
Erer^.    (Morgan  Ex.,  1871.) 
Spirifera  Harttii,  sp.  nov. 

Shell  rather  above  the  medium  size,  transverse,  and  with  the  pro- 
portions of  length  to  breadth  about  as  7  to  1 1 ;  in  outline  transversely 
subelliptical ;  hinge  line  slightly  shorter  than  the  width  of  the  shell; 
cardinal  extremities  rounded,  the  greatest  width  of  the  shell  being 
slightly  anterior  to  the  hinge  line. 

Dorsal  valve  moderately  convex,  the  surface  rising  with  gentle, 
regular  curvature  from  the  front  margin  to  near  the  beak,  toward 
which  it  bends  abruptly  downward,  causing  the  beak  to  be  somewhat 
flattened  or  apparently  pressed  down  froip  behind.  The  valve  is 
slightly  flattened  at  the  cardinal  extremities  and  for  some  distance 
inward  close  to  the  hinge  line,  in  front  of  which  the  umbonal  region 
is  strongly  inflated  over  a  great  width.  From  side  to  side,  across 
the  middle,  the  curve  of  the  surface  is  rather  gentle  and  quite  regu* 
lar.  The  median  fold  is  distinct  quite  to  the  beak,  but  on  the  poste- 
rior portion  of  the  valve  it  is  not  much  elevated  above  the  general 
surface;  it  increases  only  gradually  in  height,  but  quite  rapidly  in 
width,  its  width  at  the  front  equalling  about  one-fourth  that  of  the 


Sathbun.]  80  [May  15, 

Yalve.  It  18  regularly  ronnded  from  ride  to  side,  but  on  the  anterior 
half  it  is  marked  with  two  longitudinal,  shallow  and  narrow,  but  de- 
fined depressions,  giving  it  there  a  three-lobed  character.  In  one 
specimen  the  central  lobe  is  slightly  broader  than  the  laterals;  in  an- 
other the  central  lobe  is  the  narrower.  On  each  side  of  the  fold  are 
eight  simple,  rounded  plications,  separated  hy  slightly  narrower, 
rounded  depressions,  the  plications  growing  successively  smaller  in 
size  toward  the  sides,  and  the  more  lateral  ones  bending  slightly  out- 
ward as  they  extend  from  the  hinge  line  toward  the  margin.  The 
plications  are  not  very  distinctly  marked  on  the  posterior  part  of  the 
valve.  Only  two  dorsal  valves  of  this  species  are  known.  The  larger 
is  imperfect,  but  the  smaller  has  the  following  dimensions;  length 
21  mm.,  breadth  83  mm.,  depth  of  dorsal  valve  5.5  mm.  Ventral 
valve  unknown. 

This  species  of  Spirifera  is  readily  distinguished  by  the  three-lobed 
character  of  the  dorsal  median  fold.  In  all  of  the  other  Devonian 
species  from  Brasil,  the  median  fold  is  simple. 

Devonian  sandstone,  Rio  Mfecuni.    (Geol.  Comm.,  1876.) 
Spirifera  mscuruensis,  sp.  nov. 

Shell  minute,  gibbous,  with  rounded  cardinal  extremities,  and 
about  four  low,  broad,  rounded  plications  on  the  ventral  valve. 

Ventral  valve  very  convex;  length  and  breadth  about  equal;  in 
outline  forming  obliquely  a  nearly  square  figure,  but  with  the  ante- 
rior margin  of  the  shell  slightly  rounded.  The  surface  arches  strongly 
upward  from  the  front,  along  the  median  line,  to  a  point  a  short  dis- 
tance back  of  the  middle  of  the  valve,  whence  it  curves  slightly 
downward  to  the  beak.  Beak  large  and  prominent,  and  much  ex- 
tended behind  the  hinge  line,  but  only  slightly  incurved.  Hinge 
area  broad,  triangular  and  very  slightly  concave;  inclining  strongly 
forward  from  the  beak,  so  as  to  form  an  angle  of  about  110*^  to  120^ 
with  the  plane  of  the  shell  margins.  The  distance  from  the  hinge 
line  to  the  beak  is  equal  ,to  nearly  one-third  the  entire  length  of  the 
valve,  and  in  the  triangular  figure  formed  by  the  hinge  area,  the  base, 
represented  by  the  hinge  line,  is  equal  to  about  one  and  one-half 
times  the  length  of  each  of  the  other  two  sides.  Cardinal  margins 
not  sharply  defined,  the  surface  curving  rapidly  over  from  the  hinge 
area  into  the  general  surface  of  the  valve.  Length  of  the  hinge  line 
equal  to  nearly  two-thirds  the  width  of  the  valve ;  cardinal  extremi- 
ties regularly  rounded ;  fissure  large,  triangular,  but  widening  only 
gradually  from  the  beak  toward  the  hinge  line,  where  it«  width  is 
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about  one- fourth  the  length  of  the  hinge.  A  shallowi  rounded  me- 
dian depression  extends  from  the  beak  to  the  front  mai^in.  It  is  bor- 
dered on  each  side  by  a  rounded  fold  of  about  its  own  width,  which, 
however,  descends  much  more  rapidly  on  the  outer  side  than  on  the 
inner,  to  another  much  less  defined  depression,  reaching  quite  to  the 
cardinal  margin.  From  these  lateral  depressions  outward  the  valve 
is  slightly  convex,  or  forms  a  low,  very  broad  fold  which  extends  to, 
and  includes,  the  cardinal  extremities.  The  margins  of  the  shell 
are  made  very  sinuous  by  these  foldings  of  the  surface.  Liength 
and  breadth  of  the  ventral  valve  each  about  5.5  mm.  Dorsal  valve 
unknown. 

This  very  small  species  of  Spirifera  resembles  much  S.  disparUii 
Hall,  of  the  Corniferous  limestone  of  New  York.  It  is  readily  dis- 
tinguished from  the  North  American  form,  however,  by  its  smaller 
size,  greater  proportionate  length,  flatter  hinge-area  and  different 
character  of  plications,  etc. 

Only  a  few  specimens  were  obtained;  these  were  all  found  in  the 
sandstone  of  the  Rio  MsBcuru.     (  6eol.  Comm.,  1876.) 
AmboccBlia  (?)  sp.  indet. 

There  were  encountered  in  the  fossiliferous  sandstone  beds  of  the 
Kio  Curud  several  very  small  spiriferoid  shells,  resembling  much  in 
shape  Amboccdia  wnbanata  Hall,  of  the  Hamilton  Group  of  New 
York  State.  The  specimens  were  all,  however,  in  too  imperfect 
condition  to  permit  of  proper  identification. 
Cyrtina  (?)  Curupira  Rathbun. 

Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  242,  pi.  x,  1874. 

Quite  rare  in  the  sandstone  at  Erer^.  (Morgan  £xs.,  1870  and  71.) 
Betzia  Jamesiana  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  243,  pi.  x,  1874. 

A  numl)pr  of  specimens  of  Retzia,  identical  with  the  R.  Jamesiana 
of  Ererd,  were  obtained  from  the  Devonian  sandstone  of  the  Rio 
Maecurii.  From  the  same  locality  there  are  also  other  specimens, 
differing  from  the  above  in  having  more  prominent  and  subangular 
plications,  and  a  second  variety  has  a  much  broader  shell.  It  is 
doubtful  whether  these  two  latter  forms  should  be  included  in  R. 
Jamesiana  or  be  separated  from  that  species. 

Devonian   sandstone,  Erer^.      (Morgan  Exs.,  1870  and  '71;  Geol. 
Comm.,  1876.)     Rio  Maecuni.  (Geol.  Comm.,  1876.) 
Betsia  Wardiana  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  245,  pi.  x,  1874. 
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A  few  Bpecimens  of  Retzia,  which  probably  represent  only  a*  variety 
of  R,  Wardiana,  are  contained  in  the  collections  made  on  the  Rios 
Msecuni  and  Curui.  They  agree  in  form  with  the  Ererd  specimens, 
but  the  plications  on  the  shells  from  the  two  former  localities  are 
slightly  larger,  and  fewer  in  number,  there  being  about  twelve  on 
each  valve. 

Devonian  sandstone,  Erere.      (Morgan  Exs.,  1870  and  71  ;  Geol. 
Comm.,  '76.)     Rios  Msecuni  and  Curud.    (Geol.  Comm.,  1876.) 
Bhynchonella  ererensis,  sp.  nov.  ' 

Shell  of  large  size,  suborbicular  in  shape  and  marked  with  promi- 
nent, separated  plications;  length  only  very  slightly  greater  than  the 
width ;  thickness  through  the  two  valves  apparently  nearly  equal  to 
the  width. 

Dorsal  valve  subcircular  in  outline  with  a  slightly  projecting, 
sharply  pointed  beak  ;  cardinal  margins  moderately  concave  and  ex- 
tending far  forward.  Viewed  from  the  side,  the  surface  rises  rapidly 
upwaixl  from  the  beak,  along  the  median  line,  in  quite  a  regular 
curve  for  about  one-half  the  length,  whence  to  near  the  front  the  sur- 
face is  quite  straight,  but  slightly  rising.  It  curves  abruptly  down- 
wards toward  the  ventral  valve,  and  is  much  flattened  on  each  side 
of  the  front  margins  of  both  valves.  From  side  to  side  the  curvature 
of  the  dorsal  valve  is  very  strong,  but  not  regular,  the  valve  being 
somewhat  flattened  along  the  median  line,  especially  toward  the  urn- 
bone. 

The  median  fold  begins  near  the  centre  of  the  valve,  and  increases 
only  slightly  in  prominence  towards  the  front.  Its  width  is  about 
two- fifths  that  of  the  valve,  and  it  is  marked  with  four  prominent, 
rounded  or  sub-angular  plications,  which  are  separated  by  similar  de- 
pressions. On  each  side  of  the  fold  there  are  six  well  defined  plica- 
tions, and  besides  these  exist  one  or  two  very  indistinct^ones  near 
the  hinge.  The  plications  nearest  the  fold  are  the  most  prominent, 
being  slightly  smaller  than  l^ose  of  the  fold;  they  are  rounded  on  top 
or  slightly  angular,  and  each  slopes  down  more  gradually  on  its  outer 
than  on  its  inner  side.  Tlie  depressions  separating  the  plications  are 
from  two  to  three  times  the  width  of  the  latter.  The  plications  are 
only  faintly  indicated  on  the  umbonal  region;  they  cause  the  anterior 
margins  of  both  valves  to  be  strongly  digitate.  The  median  septum 
of  the  ventral  valve  reaches  about  half  way  to  the  front;  it  is  promi- 
nent and  heavy  near  the  beak,  but  grows  gradually  more  slender  for- 
ward, being  reduced  to  a  mere  line  near  the  centre  of  the  valve. 
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The  entire  length  of  the  shell  is  28  mm.,  width  26  mm.,  depth  of 
the  dorsal  valve  15  mm.,  width  of  fold  at  the  front  about  11  mm. 

Only  a  single  specimen  of  this  large  species  of  Rhynchonella  was 
obtained;  this  is  the  cast  of  a  dorsal  valve,  with  a  portion  of  the  ven- 
tral valve  attached.  It  is  readily  distinguished  from  the  other  species 
recorded  in  this  paper,  by  its  larger  size,  greater  proportionate 
length,  and  the  more  extended,  pointed  beak  of  the  dorsal  valve. 

From  the  Devonian  sandstone  of  Erer^.     (Geoi.  Comm.,  1876.) 
Bhynchonella  (Stenooisma)  dotis  (?)  Hall. 

Kkynchonella  (Stenocisma)  dotis  Hall,  Falseont.  of  New  York,  iv,  p. 
844,  pi.  Liv,  1867;  Rathbun,  Bull.  Buff.  Soc.  Nat  Sci.,  i,  no.  4,  p. 
246,  pi.  Yiii,  1874. 

This  species  was  first  recorded  from  Brazil  in  the  report  of  the 
Morgan  Expeditions  referred  to  above.  .At  that  time  only  two  speci- 
mens were  known  from  the  Devonian  sandstone  of  Ererd.  These 
were  both  dorsal  valves,  which  agreed  quite  closely  in  their  charac- 
ters with  RhynchoneUa  doHa  of  the  Hamilton  group  of  New  York. 
The  Geological  Commission  discovered  no  more  specimens  of  this 
species  at  Erer^;  but  in  the  sandstone  beds  of  the  Rios  MfBcuni  and 
Cnrui  were  found  many  specimens  of  RhynchoneUa,  representing 
several  varieties,  of  which  the  most  are  closely  connected  together 
and  to  the  Ererd  variety,  by  intermediate  forms.  Some  of  the  varie- 
ties, however,  present  differences  which  may  necessitate  their  being 
separated  eventually  from  the  commoner  form.  The  result  of  the 
studies  made  on  these  varieties  of  RhynchoneUa  indicate  that  this 
species  from  Brazil  may  prove  to  be  as  closely  related  to  some  other 
of  the  N.  American  species  as  to  R,  dotis  ]  but  I  was  unable  to  make 
comparisons  with  a  sufficiently  large  collection,  and  thus  it  has 
seemed  best  to  retain  the  species  as  it  is  for  the  present 

As  a  rule,  the  shell  of  the  Brazilian  form  is  more  or  less  trans- 
verse, or  has  the  length  and  breadth  nearly  equal.  Ventral  valve 
short-ovate  in  outline;  dorsal  valve  very  short-ovate  or  transversely 
subelliptical.  Of  the  ventral  valve  the  beak  is  small,  quite  sharply 
pointed,  and  strongly  incurved.  The  posterior  margins  diverge  at  an 
angle  of  about  105^  to  115°,  and  are  nearly  straight.  Anterior  mar- 
gin broadly,  but  not  deeply,  indented  by  the  sinus.  The  surface  of 
the  valve  is  generally  much  flattened  toward  the  front,  and  curvet 
rapidly  downward  toward  the  front  and  lateral  mai^ins. 

Dorsal  valve  very  convex,  the  surface  rising  regularly  and  rapidly 
firom  the  beak  to  near  the  anterior  margin,  toward  wluch  it  cunres 
vaoosBDtfos  0.  s.  y.  A .-  vol.  aut  s  jajtoaw,  18X9. 
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down  abruptly.  The  fold  begins  a  little  posterior  to  the  middle  and 
increases  grailually  in  size  i'urward,  its  width  at  the  front  equalling 
two-fifths  to  one-half  the  width  of  the  valve. 

There  are  from  fourteen  to  eighteen  plications  on  each  valve,  of 
which  from  three  to  four  occupy  the  fold  and  two  to  three  the  sinns. 
Size  of  a  large  specimen;  length  18  mm.,  breadth  23  mm.;  but  this 
is  above  the  average.  Although  the  sinus  and  fold  are  both  generally 
well  defined  at  the  sides,  yet  on  many  of  the  smaller  specimens  they 
are  only  slightly  marked,  and  in  a  few  exampleH  there  are  either  two 
or  five  plications  on  the  fold,  and  two  or  four  in  the  sinus.  These 
are  rounded  or  subangular  on  top,  and  the  depressions  separating 
them  are  sube(}ual  in  size,  or  slightly  narrower  or  broader. 

From  the  Uio  Maecurii  there  is  a  variety  resembling  much  in  ap- 
pearance R.  Horsfordi  Hall.  It  has  finer  plications  and  a  greater 
proportionate  breadth  than  the  common  Brazilian  form,  and  the  fold 
bears  five  plications.  In  a  fine  micaceous  sandstone  at  the  falls  of 
Teuapixima,  on  the  Rio  Maecuni,  were  found  small  specimens  of  this 
species,  resembling  more  the  Erer^  than  the  MsBcurii  variety.  The 
shell  of  this  form  is  very  thin  and  delicate.  At  the  same  locality 
were  encountered  Sptri/era  Pedroana  and  TentaculUes  Eldregianus^ 
but  no  other  fossils. 

£rerd.  (Morgan  Ex.,  1871.)  Rios  Maecuru  and  Curu^  (Geol. 
Comm.,  1876.) 

Amphigenia  elongata  Hall. 

Penlamerus  elongatus  Vanuxem  and  Hall,  Reports  Third  and 
Fourth  Geol.  Dists.  N.Y.,  pp.  132  and  84,  1842  and  *43.  Meganteris 
elongatus  Hall,  Tenth  Report  on  the  State  Cabinet,  N.  Y.,  p.  128, 
185  7.  Rensselaria  elongata  Ilall,  Palseont.  of  N.  Y.,  iii ,  p.  458 ;  Twelfth 
Report  on  the  State  Cabinet,  N.  Y.,  p.  37,  1859.  Stricklandia  elon- 
gata WXings,  Canadian  Jour.  no.  xxxiii,  p.  268,  1861;  Geology  of 
Canada,  p.  871,  1863.  Amphigenia  elongcUa  Hall,  Palseont.  of  N.  Y., 
IV,  p.  383,  pi.  Lix,  1867. 

This  large  species  of  Brachiopod  is  very  abundant  in  the  sand- 
stone beds  of  the  Rios  Mascuni  and  Curud.  The  moulds  of  the 
shells  are  generally  found  in  a  perfect  state  of  preservation,  often 
finely  representing  the  internal  characters.  In  its  younger  stages  of 
growth  the  shell  is  usually  short-ovate  in  outline,  afterwards  becom- 
ing elongate-oval  and  oft^in  subcylindrical  in  general  shape.  A 
large  specimen  has  a  length  of  100  mm.,  and  a  breadth  of  45  mm. 
The  only  marked  difference  noted  between  the  Brazilian  form  and 
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the  'North  American,  is  the  absence  of  radiating  raised  lines  on  the 
former;  but  this  is  probably  due  to  the  coarse  character  of  the  rock 
in  which  the  specimens  were  found. 

Rios  Msecuni  and  Curud.   (Geol.  Comm.,  1876.) 

Terebratula  Derbyana  Hartt,  MS. 

Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p.  236,  pi.  x,  1874. 

This  species  was  obtained  at  Erer^  in  great  abundance  in  1876  by 
the  Geological  Commission.  Specimens  of  larger  size  than  before 
known  were  collected  by  them,  but  none  giving  a  clearer  idea  of  the 
true  relations  of  the  species.  The  largest  specimen  found  measures 
in  length  14  mm.,  in  breadth  10  mm.  From  tlie  Rio  Curud  was  pro- 
cured a  ventral  Talve  of  a  small  specimen  of  Terebratula,  probably 
belonging  to  this  same  species. 

Erere.  (Morgan  Exs.,  1870  and '71;   Geol.   Comm.,    1876.)      Rio 
Cnrud.    (Geol.  Comm.,  1876.) 
Tropidoleptus  carinatus  Hall. 

Strophomena  carincUa  Conr.,  Ann.  Geol.  Rept.  of  N.  Y.,  p.  64,  1889. 
Leptana  laticosta  Hall,  Owen  and  others.  Tropidoleptus  carinatus 
Hall,  10th  Rep.  St  Cab.  N.  Y.,  p.  151,  1857;  PalseonL  N.  Y.,  iv,  p. 
407,  pi.  LXii,  1867  ;  Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci.,  i,  no.  4,  p. 
254,  pis.  IX  and  z,  1874. 

The  description  of  the  Brazilian  form,  in  the  Bulletin  of  the 
Buffalo  Society  of  Natural  Science,  referred  to  above,  was  made 
from  a  few  specimens  collected  at  Erer^  in  1871.  The  collection 
made  by  the  Geological  (Commission  in  1876,  however,  contains  many 
varieties  resembling  more  closely  the  species  as  it  is  known  in  N. 
America.    This  last  collection  has  also  many  very  large  specimens. 

The  length  and  breadth  of  the  younger  shelb  are  sometimes  near- 
ly equal,  and  the  cardinal  extremities  are  rounded  or  acutely  angu- 
lar. In  the  older  forms  the  shell  is  frequently  transversely  subellip- 
tical.  The  ventral  valve  is  often  subcarinate  along  the  middle,  the 
carina  including  from  one  to  three  plications,  and  the  central  plica- 
Uon  of  tlxis  valve  is  always  the  larger,  whether  the  carina  exists  or 
not.  The  younger  shells  are  not  carinate.  A  depression,  correspond- 
ing to  the  carina  of  the  ventral  valve,  usually  exists  in  the  dorsal 
valve.  The  lai^est  specimen  examined  has  a  length  of  81  mm.,  and 
a  breadth  of  42  mm.;  there  are  also  many  other  specimens  in  the 
collection  nearly  equalling  this  one  in  size. 

Rare  at  the  Erer^  locality.  (Morgan  Ex.,  1871;  Geol.  Comm., 
1876.)      Very  abundant  oa  the  Bios  Madcuni  and  Curu^     (GeoL 
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Comm.,  1876.)     This  species  was  also  found  hy  Mr.  A.  Agassiz,  asso- 
ciated with  Vitulina  pustulosa^  in  Devonian  deposits  on  the  island  of 
Coati,  Lake  Titicaca,  Bolivia. 
Vitulina  pustulosa  Hall. 

Vitulina  puaiulosa  Hall,  ISth  Rep.  St.  Cab.  N.  Y.,  p.  82, 1860;  Pa- 
IsBont.  of  N.  Y.,  IV,  p.  410, 1867 ;  Rathbun,  Bull.  Buff.  Soc.  Nat.  Sci., 
I,  no.  4,  p.  255,  pi.  ix,  1874. 

This  species  is  very  abundant  in  the  sandstone  beds  of  Erer^  and 
the  Rio  Mscuni,  and  the  specimens  from  these  two  localities  agree 
quite  closely  with  one  another  In  all  their  variations.  A  slender  sep- 
tum is  often  preserved  in  the  ventral  valves  from  the  Mecuni,  and 
specimens  from  this  locality  often  have  more  prominent  plications 
than  those  from  £rer^.  Only  a  few  very  small  specimens  were  found 
on  the  Rio  Curui. 

£rer^.  (Morgan  £xs.,  1870  and  '71;  Geol.  Comm.,  1876.)  Rios 
Mtecuni  and  Curu^    (Geol.  Comm.,  1876.) 

Conclusions. 

To  aid  in  comparing  the  faunas  of  the  three  Amazonian  Devonian 
localities,  there  is  given  in  the  following  table  a  list  of  the  species  de- 
scribed in  the  preceding  pages,  with  the  locality  or  localities  at 
which  each  was  found. 

By  reference  to  this  list  it  will  be  seen,  that  of  the  twenty- 
one  species  recorded  from  the  Maecuni,  thirteen  were  also  found  on 
the  CuruA,  all  the  commoner  species  of  the  former  locality,  excepting 
Spirifera  duodenaria  (?),  being  represented  at  the  latter  place.  The 
relationship  existing  between  the  £rer^  fauna  and  the  Maecuni  is 
not  BO  close.  No  Lingulse  were  obtained  on  the  Mecurd,  though 
two  species  were  found  in  the  £rer^  sandstone.  Chonetes  Comstockii, 
so  abundant,  and  often  of  large  size,  at  Erer^,  is  rare  on  the  Maecu- 
ni,  and  C.  Herbert- Smiihii  is  not  found  there  at  all.  Spirifera  Fed- 
roana,  Reisda  Jamesiana  and  72.  Wardiana,  all  abundant  at  £rer^, 
are  very  sparingly  represented  on  the  Miecuni. 

On  the  other  hand  the  common  Msecurii  species,  Orihis  HarUH, 
Strophodonta  perplq^Of  Spirifera  duodenaria  (?)  and  Amphigenia  elon- 
gala  do  not  occur  at  Erer^;  and  there  are  several  types  of  Spirifera 
and  a  Froductella  confined  to  the  Mascuni  beds.  Chonetes  Freitasii^ 
Orthis  Neitoana,  Rhynchonella  dotis  and  Trt^idoleptus  carinatus  are 
very  abundant  in  the  Maecjuni  beds,  but  in  the  collection  from  Erer^ 
they  are  represented  by  only  a  few  specimens  each.    Streptorhynchua 
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AgoBsizii  and   VUtdina  pustulosa  are  aboat  equally  abundant  at  the 
two  localities. 


List  of  Para  Devonian  Baaohiopods. 


1.  Ling^la  spatulata  (?)  Hall 

2.  Lingola  ererensis  Rathbun 
8.  Lingala  Rodrigaezii  Bathbun 
4.  Lingnla  Staantoniana  Bathbun 
6.  Lingula  Gra^ana  Bathbun 

6.  Diftcina  lodeiuis  Hall 

7.  Productella  mscuruensis  Bathbun 

8.  Chonetes  Comstockii  Hartt 

9.  Chonetes  Freitasii  Bathbun 

10.  Chonetes  Onettiana  Bathbun 

11.  Chonetes  Herbert-Smithii  Hartt 

12.  Chonetes  curaaensis  Bathbun 

13.  Chonetes  (8p.Indet.) 

14.  Orthis  Nettoana  Bathbun 

16.  Orthis  Harttii  Bathbun 
Id.  Streptorhynchus  Agassizii  Hartt 

17.  Strophodonta  perplaaa  Hall 

18.  Spirifera  duodenaria  ( ?)  Hall 

19.  Spirifera  Derb3ri  Bathbun 

20.  Spirifera  Pedroana  Hartt 

21.  Spirifera  EUzsb  Hartt 

22.  Spirifera  Buarquiana  Bathbun 

23.  Spirifera  (^ranulifera  ( ?)  ) 

24.  Spirifera  Valenteana  Hartt 
26.  Spirifera  Harttii  Bathbnn 

26.  Spirifera  msecuruensis  Bathbun. 

27.  Cyrtina  ( ?)  Curupira  Bathbun 

28.  Retzia  Jamesiana  Hartt 

29.  Retzia  Wardiana  Hartt 

30.  Rhynchonella  ererenais  Rathbnn 

31.  Rhynchonella  dotis  Hall 

32.  Amphigenia  elongata  HaU 

83.  Terebratula  Derbyana  Hartt 

84.  Tropidoleptus  carinatus  Hall 
86.  Vitnlina  pustuloea  HaU 


ET€ti. 
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Thus,  as  a  rule,  the  commoner  Mscuni  species  are  not  found  at 
Erer^,  or  are  poorly  represented  there;  and  the  same  is  true  of  the 
commoner  Ererd  forms  on  the  MaecunL  The  geni^  Cyrtina  (?)  ii 
peculiar  to  Ererd,  and  four  genera,  Productella,  Strophodonta,  Am^ 
bocoelia  (?)  and  Amphigenia  are  only  found  an  tbe  Mseconl. 

As  indicated  in  the  foregoing  pages,  severai  of  the  Amaionian  De- 
Tonian  species  are  identical  with  North  An^erjcan  Devonian.  Begin- 
ning with  the  lowest  Pari  beds,  those  of  the  Uoouni  and  Curud,  wek 
find  three  species  not  occurring  at  Krerd,  which  are  the  same  at 
North  American  species;  they  are  ^i^^f^  duodenaria  (?),  Amphigenick 
elongata  and  Strophodonta  pwpioM.    Of  theie  species  twQ  w^  k^Q.va 
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only  from  the  Corn-feroua  limestone  and  Schoharie  grit  of  North 
America,  and  Strophodonta  perplana  is  found  in  the  same  formations 
and  also  in  the  Hamilton  and  Chemung  groups.  Of  species  much 
more  abundant  in  the  Maecurd  than  the  Ererd  beds;  TrapiddeptuB 
carinatus  is  essentially  a  Hamilton  group  form;  Chonetes  FreUasii  in 
ito  younger  stages  resembles  C  deflecta  of  the  Hamilton,  but  the  larg- 
er, more  abundant  forms  are  represented  in  New  York  State  by  the 
larger  type  of  Chonetes  of  the  Corniferous  limestone.  Rhynchonella 
dotia  of  the  Msecuni  is  probably  as  closely  related  to  some  of  the 
Corniferous  Rhynehonellse  as  to  any  of  the  Hamilton.  I  have  been 
unable  to  make  satisfactory  comparisons  of  the  Orthes,  but  they  are 
of  North  American  Devonian  types. 

Of  the  new  species  of  Maecuiii  Spiriferae;  Spirlfera  mcecuruensis  is 
closely  allied  to  •!?.  disparUis  of  the  Corniferous,  and  5.  Derbyi  re- 
sembles S.  raricoMa  of  the  same  formation. 

Of  the  species  peculiar  to  the  Erere  beds,  or  most  abundant  there; 
Spiri/era  Pedroana  appears  to  have  related  species  in  both  the  Cor- 
niferous and  Hamilton  groups  of  N.  America;  Chonetes  Corwttockii 
represents  C.  coronnta  of  the  Hamjltoa  group;  and  Retzia  Jamesiana 
is  most  like  R.  lepida  of  the  same  formation.  Spiri/era  granrUifera 
of  the  Hamilton  group  of  N.  America  is  represented  at  Ererd  by  a 
similar  species,  and  Lingvda  spatulata  is  a  Hamilton  group  species. 
As  might  be  expected,  Sheptorhynchus  Agassizii  is  as  common  to  both 
the  Maecuni  apd  Erer^  beds  as  the  North  American  species,  which  it 
represents,  is  common  to  the  Corniferous,  Hamilton  and  Chemung 
groups  of  New  York  State,  etc. 

It  would  appei^r  from  the  preceding  comparisons  that  the  Erer^ 
beds,  as  determined  by  their  fossils,  and  as  before  indicated  in  my 
pnevious  paper  on  the  Erer^  Brachiopods,  are  more  closely  related  to 
the  Hamilton  group  than  to  any  other  North  American  formation; 
ibnt  .the  BiliBcuni  and  Curuli  fossiliferous  beds,  although  they  contain 
jfk  4pffii5^t  number  of  Ererd  species  to  prove  their  close  connection 
with  the  i^ppsits  at  the  latter  place,  yet  they  also  bear  a  nearer  rela- 
jdonship  tfi  ft\Q  Corniferous  group  of  New  York  State,  than  do  the 
J^rer^  beds,  ^n  PaHi  we  have  the  same  general  order  of  succession 
of  species  Bfi  i|i  ,the  Corniferous  and  Hamilton  groups  of  N.  America, 
4tnd  a  sin^ilar  j|L(erniingling  of  forms.  The  number  of  species  of 
filnichippods  recorded  from  the  Brazilian  Devonian  is  so  much  small- 
er than  that  known  (loom  N.  America,  and  the  fossiliferous  localities 
Kij|ited  are  sofew,  t)xf|^';we  must  expect  further  explorations  to  more 
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or  lem  alt^r  the  above  conclusions.  The  difference  in  the  character 
of  the  materials  of  the  Mscuni  fossUIferoa^  beds  and  the  Corniferous 
itf  very  marked.  The  former  is  composed  mostly  of  rather  coarse 
sandstones,  the  latter  of  limestones. 

To  complete  the  fauna  of  the  Devonian  of  Parii  there  remains  the 
lai^e  collection  of  Limt'llibranchs  and  Trilobites  from  the  Rios  Mn- 
cnni  and  Guruii,  made  by  the  (reoloj^ical  Commission  in  1876.  This 
collection  is  very  extensive  and  represents  a  large  number  of  species, 
irhich  are  mostly  of  North  American  Devonian  types.  From  a  hasty 
examination  of  the  Lamellibranchs  it  seems  probable  that  many  of 
the  species  are  identical  with  New  York  State  forms.  Several  of  the 
species  are  of  lar^e  size,  but  I  am  unable  to  give  here  the  names  of 
the. genera  represented.  Among  the  Trilobites  are  species  of  Homa- 
lonotiLs  Phacops  and  other  genera.  It  is  likely  that  the  study  of  the 
Trilobites  and  Lamellibranchs  would  help  to  establish  more  clearly  the 
relations  of  the  Pard  Devonian  to  that  of  N.  America.  At  Erer^ 
there  were  discovered,  besides  the  new  Brachiopods,  two  new  species 
of  Lamellibranchs,  in  addition  to  those  previously  described  (An- 
nals of  the  Lyceum  of  Natural  History  of  New  York,  vol.  xr,  pp. 
110  to  127,  1A75.)  They  are  of  very  small  size  and  belong  to  the 
genera  Nucula  and  Leda. 

Tropidolepfun  carinniw  and  VUulina  pustuLosa  were  discovered  by 
Mr.  A.  Agassiz  in  1875  on  the  island  of  Coati,  lake  Titicaca,  Bolivia, 
demonstrating  the  probable  existence  hic^h  up  in  the  Andes  of  about 
the  same  Devonian  horizon  as  occurs  in  Par^ 

NOTEd    ON    THR    CoRAL    ReRFS    OF    THE   ISLAND    OF    ItAPARICA, 
BaHIA,  and  OF  PaRAHYBA  DO  NOKTK.      By  RlCHARD  RaTHBUN. 

In  the  American  Naturalist  for  July,  1876,  I  gave  a  short  descrip- 
tion of  the  coral  reef  skirting  the  outer  shore  of  the  island  of  Itapa- 
rica,  in  the  bay  of  Bahia,  Brazil.  From  a  farther  examination  of 
the  T^^i  and  a  study  of  the  specimens  procured  from  it,  I  am  able  to 
add  a  few  items  of  interest  to  those  previously  given.  I  also  wish  to 
call  attention  to  the  existence  of  another  reef,  similar  to  that  of 
Itaparica,  to  the  south  of  the  entrance  to  the  Rio  Parahyba  do  Norte, 
It  was  explored  by  Mr.  John  Branner  of  the  Geological  Commis- 
sion. In  shape  and  structure,  as  well  as  in  the  paucity  of  coral  life 
upon  it,  this  last  agrees  very  closely  with  the  Itaparica  reef.  It  fol- 
lows the  trend  of  the  shore,  at  a  short  distance  from  it,  and  between 
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the  reef  and  the  shore  there  is  an  average  depth  of  water  of  about  six 
or  seven  feet  only.  The  upper  and  outer  portions  of  the  reef  are 
very  irregular,  but  the  inner  part  is  comparatively  smooth.  No  large 
corals  are  living  upon  it;  at  the  northern  end  were  collected  a  few 
small  specimens  of  Porites,  and  toward  the  south  a  few  millepores, 
Symphyllia  (?),  and  Porites.  Much  of  tR^  bottom  surrounding 
the  reef  is  very  rich  in  coral  growth.  No  sections  were  obtained 
giving  us  a  clue  to  its 'structure,  which  is,  however,  probably  the 
same  as  that  of  the  Itaparica  reef. 

In  my  former  description  of  the  Itaparica  reef  I  stated  that,  while 
the  lower  portion  was  plainly  made  up  in  large  part  of  true  corals, 
the  upper  part  appeared  to  contain  only  nulli pores.  I  have  since 
found  that  the  worm  tubes  covering  the  surface  of  the  reef  enter 
very  largely  into  its  structure,  probably  to  as  great  an  extent  as  the 
nuUipores,  and  give  rise  to  an  exceedingly  hard,  calcareous  rock 
from  which,  ultimately,  all  traces  of  the  worm-tube  structure  disap- 
pear. The  worm  tubes  and  nuUipores  evidently  compose  the  entire 
upper  half  of  the  reef.  The  nuUipores,  in  the  upper  portions,  so  far 
as  my  oYwervations  went,  were  all  of  the  encrusting  lichen  kind,  and 
resulted  in  a  compact  structure,  showing  a  sort  of  wavy  lamination 
which  is  due  to  the  successive  growths  of  nuUipores.  The  large  dig- 
itate nuUipores,  so  common  at  Pernambuco  and  at  many  places  in  the 
bay  of  Bahia,  are  limited  to  the  lower  part  of  the  reef,  where  they 
are  associati^d  with  the  true  corals.  At  present  nuUipores  are  living 
in  abundance  only  on  the  outer  side  of  the  reef,  to  a  height  of  about 
one  foot  above  medium  low  tide.  Above  the  line  of  nuUipores  we 
find  the  entire  upper  surface  of  the  reef  coated  with  a  layer  of  living 
worm  tubes  and  large  barnacles.  The  latter  are  generally  broken  oflf 
by  the  waves  when  dead,  but  the  former  remain,  producing  a  loose 
structure  near  the  surface,  which  becomes  more  compact  below. 
The  existence  of  nuUipores  in  this  upper  portion  indicates,  however, 
that  they  lived  on  top  of  the  reef  at  no  distant  time,  and  probably 
also  that  the  reef  has  been  elevated  to  a  slight  extent  since  then. 

Within  the  reef  the  water  is  very  shallow,  being  deepest  near  the 
reef  and  especially  at  and  around  the  openings  through  it;  it  gradu- 
ally shallows  inwards  toward  the  beach.  The  bottom  of  this  shallow 
inner  channel  is  covered  with  sand  and  fragments  of  all  sizes  of  cor- 
als and  shells.  Corals  were  not  found  in  an  upright  position  in  this 
channel,  nor  do  living  corals  exist  there  at  all.  The  coral  fragments 
are  aU  old,  frequently  much  worn,  and  i^Unost  invariably  covered 
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with  nallipore  and  bryozoan  growths,  also  dead.  They  form  beds  of 
considerable  thickness  in  places,  oflen  more  or  less  consolidated,  and 
are  dug  up  to  burn  for  lime.  The  species  discovered  among  the 
fragments  are  all  found  living  in  various  parts  of  the  bay,  excepting 
Mussa  Harttii^  which  does  not  apparently  live  at  present  anywhere 
in  the  bay  of  Bahia.  This  extensive  accumulation  of  broken  corals, 
which  must  have  been  formed  by  the  breaking  off*  and  heaping  up  of 
living  corals  from  the  surface  of  the  reef  by  the  breakers,  when  the 
reef  was  at  a  lower  level,  testifies  to  the  exceeding  richness  of  the 
coral  life  at  that  time.  Corals  have  apparently  ceased  to  be  reef 
biSlders  in  the  bay  of  Bahia. 

Mr.  J.  A.  Allen  gave  an  account  of  the  fossil  birds  of 
North  America  heretofore  discovered,  describing  particularly 
a  specimen  procured  through  Mr.  Scudder  at  Florisant,  Col., 
interesting  from  its  very  perfect  preservation,  the  feathers  in 
fact  being  the  most  perfect  yet  shown  in  any  fossil.  Many 
of  the  bones,  especially  of  the  feet  and  wings,  are  also  well 
preserved.  The  specimen  is  now  the  property  of  the  So- 
ciety, and  has  been  desciibed  by  Mr.  Allen  under  the  name 
of  PdlcBOSpiza  beUa} 

Dr.  T.  Sterry  Hunt  read  a  paper  on  the  Taconio  system 
of  North  America. 


General  Meeting.    October  %  1878. 

Vice-President  Mr.  S.  H.  Scudder  in  the  chair.  Twenty- 
seven  persons  present. 

After  the  reading  of  the  records,  the  chairman  referred  to 
the  death  of  Professor  Joseph  Henry  at  the  beginning  of 
the  past  vacation,  and  introduced  Pro£  Asa  Gray,  who  ad- 
dressed the  Society  in  some  remarks  upon  the  life  and 
character  of  this  eminent  honorary  member,  whose  death 
last  spring  —  full  of  years  and  honors  —  had  been  so  sensi- 
bly felt  throughout  the  country  and  the  scientific  world. 

^  BaU.  U.  8.  Geol.  Sorv.  Terr.,  iv,  443-46,  pL  i. 
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He  regretted  that  the  delicate  health  of  Prof.  Rogers 
prevented  his  attendance  at  this  meetinor,  to  portray  both 
the  scientific  services  and  the  persontil  character  of  his 
fnend  and  associate  of  many  years.  In  the  absence  of  Prof. 
Rogers,  no  one  present,  and  probably  no  surviving  luember 
of  the  Society,  had  known  Prof.  Henry  so  long  and  so  inti- 
mately as  himself.  Most  of  the  meml>ei*s  present  perhaps 
had  hardly  seen  him ;  yet  those  who  had  enjoyed  the  privi- 
lege even  of  transient  intercourse  with  him,  must  remem- 
ber that  thoughtful  and  benignant  face,  and  may  hive 
seen  the  seriousness  of  a  somewhat  abstracted  meiu  lighted 
up  with  the  winning  smile  and  the  gracious  attention  with 
which  he  welcomed  those  who  had  occasion  to  confer  with 
him  or  to  seek  his  aid  or  advice. 

Leaving  to  his  surviving  associates  or  compeers  in  other  So- 
cieties, more  germane  to  the  subject,  to  portray  his  scientific 
services  and  resenrches,  ns  they  will  be  sure  to  do,  Prof  Gray 
gave  a  brief  sketch  of  Prof.  Henry's  life,  from  his  birth  at  Al- 
bany, N.  Y.,near  the  close  of  the  last  century,  his  early  educa- 
tion under  restricted  opportunities;  his  appointment  as  Pro- 
fessor of  Natur  il  Philosophy  at  the  Albany  Academy  as  soon 
as  he  had  ceased  to  be  a  pupil  there ;  the  biilliant  discoveries 
in  electricity  and  magnetism,  which  made  his  name  at  once 
prominent  througliout  the  scientific  world ;  his  translation  to 
the  Collegeof  New  Jersey  at  Princeton  in  the  year  1832;  and 
thence  to  the  Secretaryship  of  the  then  established  Smith- 
sonian Institution  in  1846 ;  and  his  death  in  its  service  on 
the  13th  of  May  last.  Some  anecdotes  of  his  boyhood  were 
related,  among  them  the  incident  of  the  accidental  perusal 
of  a  small  volume  of  lectures  on  experimental  philosophy, 
which  gave  him  his  fiitJt  perception  of  what  knowledge  was, 
and  fixed  the  tenor  of  his  life.  The  simple  sense  of  duty 
"which  impelled  Prof.  Henry  to  interrupt  a  career  of  research 
of  almost  unequalled  brilliancy,  by  an  undertaking  which  was 
sure  to  absorb  his  best  yeai*s  in  administrative  and  perplex- 
ing cares,  was  referred  to ;  and  to  it  was  attributed  the  result, 


1878.]  43  [Graf. 

that  the  noble  bequest  of  Smlthson  "  for  the  increase  and  dif- 
fusion of  knowledge  among  men  "  was  thereby  rescued  from 
waste  and  misappropriation  ;  its  capital  not  only  preserved 
but  augmented,  and  its  legitimate  uses  developed  and  fixed, 
after  great  oppositicm,  in  a  manner  which  now  commands 
general  approval.  When  it  is  remembered  that  the  Act  of 
Congress  which  established  the  Institution  permitted,  if  it 
did  not  invite,  the  devotion  of  the  whole  income  of  Smith- 
son's  bequest  to  what  may  justly  be  termed  local  uses,  and 
when  the  early  history  of  the  institution  comes  to  be  written, 
it  will  be  understood  —  Dr.  Gray  insisted  —  that  the  great 
benefits  which  the  scientific  world  at  large,  and  science  in 
America  especially,  are  receiving  from  it,  are  mainly  owing  to 
the  practical  wisdom,  the  catholic  spirit,  the  just  conception 
of  the  founder's  intent,  and  the  indomitable  perseverance  of 
its  first  Secretary  and  Manager.  Prof.  Henry's  disinterested- 
ness in  accepting  this  position,  to  the  detriment,  and  as  it 
proved  almost  entire  interruption,  of  his  career  as  an  investi- 
gator, was  refen'ed  to,  along  with  the  fact  that  he  seems 
to  have  anticipated  this  consequence,  having  remarked  as  he 
was  leaving  Princeton,  that  he  was  "  sacrificing  reputi^ion 
to  fame." 

The  development  in  this  new  position  of  rare  talent  as  an 
administrator  and  in  the  conduct  of  affairs,  was  spoken  of^  as 
also  the  directly  practical  turn  which  was  given  to  all  his 
later  researches  by  the  duties  he  was  called  upon  to  peribrm 
as  a  trusted  scientific  adviser  to  more*  than  one  department 
of  the  Government,  and  particularly  to  the  Light-house 
Board,  in  which  he  was  for  many  years  chairman  of  the  com- 
mittee on  experiments,  and  during  the  later  years  President. 
In  one  line  of  investigations  upon  lighting  he  is  said  to  have 
saved  some  hundred  thousand  dollars  to  the  government; 
aud  his  last  illness  is  said  to  have  supervened  upon  exposure 
on  the  sea-coast  while  engaged  in  those  researches  upon  the 
propagation  of  sound  and  the  perfecting  of  acoustic  signals, 
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to  which  the  Bammer  and  autumn  of  his  later  years  were  de- 
voted. 

His  sei*ene  simplicity  and  loftiness  as  well  as  kindliness  of 
spirit  were  portrayed ;  his  entire  devotion  to  what  he  deemed 
his  duty  —  oilen   exhibited  in    the  extreme  patience  with 
which  he  attended  to  the  applications  of  projectors  and 
crotchety  discoverers  who  sought  his  advice.    And  much  of 
the  prominent  influence  which  he  wielded  at  Washington 
was  attributed  to  his  transparent  and  spotless  character,  the 
complete  subjection  of  all  considerations  of  personal  advan- 
tage or  even  of  personal  ambition,  and  the  atmosphere  of 
purity  in  which  his  official  as  well  as  private  life  ever  moved, 
and  upon  which  never  fell  even  the  shadow  of  a  shade. 

The  following  paper  was  read :  — 

Notes  on  thr  Phtsical  Geography  and  Geology  of 
Trinidad.    By  W.  O.  Crosby. 

Trinidad  is  a  typical  example  of  a  continental  island.  Its  inti* 
mate  relation  to  the  continent  of  South  America  is  shown  not  hy  its 
geographic  contiguity  alone,  but  also  by  its  botany  and  zoology,  and 
vefy  strikingly  by  its  topography  and  geologic  structure.  In  all 
these  respects,  especially  the  last,  it  differs  widely  from  all  the  other 
Caribee  Islands,  except  Tobago. 

South  America  appears  to  be  a  partially  submerged  continent; 
the  true  continental  edge  being  sometimes  a  hundred  miles  or  more 
to  the  seaward  of  the  actually  existing  coast  line.  Around  the 
north-eastern  comer  oP  the  continent,  the  almost  cliff-like  declivity 
that  marks  the  real  border  of  the  ocean  is  distant  fifty  to  one  hun- 
dred and  fifty  miles  from  the  nearest  dry  land  of  the  Main,  and 
inside  this  line  the  soundings  do  not  exceed  one  hundred  fathoms. 
Rising  from  this  zone  of  shallow  water  are  all  the  Leeward  Islands, 
or  Lesser  Antilles,  and  Trinidad  and  Tobago.  These  islands,  com- 
posed wholly  of  stratified  rocks,  are  essentially  a  part  of  the  conti- 
nent, and  are  strongly  contrasted  with  the  volcanic  islands  to  the 
northward,  which  have  their  foundations  in  the  abysses  of  the  ocean. 

Trinidad  is  usually  described  as  a  quadrangular  plain  of  very 
moderate  altitude,  traversed  by  three  parallel,  east-west  lines  of 
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eleyation,  the  principal  of  which,  called  the  Northern  Monntains, 
skirts  the  northern  coast  with  a  breadth  of  from  six  to  ten  miles,  and 
a  mean  altitude  of  about  two  thousand  feet,  thirty-one  hundred  feet 
being  the  maximum  elevation. 

These  mountains,  standing  like  a  a  wall  between  the  Caribbean 
Sea  and  the  low  lands  to  the  south,  are  composed  of  crystalline  or 
semi-crystalline  rocks,  which  are  undoubtedly  of  great  antiquity,  the 
most  recent  dating,  probably,  from  the  lower  Paleozoic.  The  re- 
mainder of  the  island  is  formed  of  much  newer  rocks;  —  older  Cre- 
taceous, the  **  Older  Parian  "  of  Wall  and  Sawkins,  and  lower  and 
middle  tertiary,  the  *'  Newer  Parian  "  of  the  same  authors.  The  ter- 
tiary beds  largely  predominate,  the  Cretaceous  rocks  occurring  on 
the  surface  only  in  two  narrow  discontinuous  belts.  These  mark  the 
positions  of  prominent  anticlinal  axes,  and  form  the  main  part  of 
the  other  ranges  of  elevated  land  above  indicated.  One  of  these 
lines  of  hills  lies  about  midway  between  the  Northern  Mountains  and 
the  southern  coast,  and  ranges  in  height  from  five  hundred  to  one 
thousand  feet,  while  the  third  and  least  important  range  stretches 
along  the  south  shore,  with  a  maidmum  altitude  of  only  seven  hun- 
dred feet. 

From  the  time  of  Humboldt  to  the  present  day,  all  observers  have 
agreed  that  the  Northern  Mountains  of  Trinidad  are  but  the  eastern 
extension  of  the  great  littoral  cordillera,  or  serrania,  as  the  Spanish 
call  it,  of  Venezuela,  which  presents  a  bold  front  to  the  Caribbean 
Sea  for  upwards  of  three  hundred  miles,  and  then  bends  south- 
westerly to  form  one  of  the  two  main  branches  of  the  Andes. 

Bordered  by  this  serrania  on  the  north  and  west,  and  by  the 
Orinoco  on  the  south,  is  an  extended  plain,  or  llano,  having  a  flat  or 
gently  undulating  surface  which,  nowhere  more  than  a  few  hundred 
feet  above  the  level  of  the  sea,  is,  on  the  east,  and  especially  in  the 
delta  of  the  Orinoco,  hardly  sufficiently  elevated  to  be  regarded  as 
dry  land.  This  great  plain  is  composed  of  secondary  and  tertiary 
rocks,  and  the  recent  deposits  of  the  delta  of  the  Orinoco.  Accord- 
ing to  the  published  ^  observations  of  Mr.  Wall,  the  secondary  and 
tertiary  strata,  in  the  eastern  half  of  this  plain  at  least,  are  the 
chronological  equivalents  of  the  rocks  of  Trinidad.  But  the  two 
formations  are  developed  in  different  proportions  on  the  main  land. 
The  Cretaceous  beds  are  confined  to  the  northern  half  of  the  plain, 
where  they  have  a  great  thickness,  forming  a  belt  fully  forty  miles 
wide,  which  reaches  high  up  on  the  serrania,  constituting  at  some 
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points  Oiie-tUird  of  ltd  volume,  and,  in  the  States  of  Barcelona  and 
Cuinana,  composing  the  highest  suinuiits.  With  this  exception,  the 
littoral  Cordillera  of  the  Spanish  Main,  as  far  west  as  Caraccas  at 
least,  is  comi^osed  of  the  same  rocks  as  on  Trinidad,  and  the  struc- 
ture is  similar.  There  is  little  room  to  doubt  that  Trinidad,  south  of 
the  Northern  Mountains,  is  an  isolated  portion  of  the  pldin  ahove 
described,  which,  probably  in  consequence  of  the  greater  disturbance 
which  the  rocks  have  experienced,  is  somewhat  more  elevated  than 
the  adjacent  main. 

In  short,  the  region  between  the  littoral  cordillera  of  the  Spanish 
Main  and  Trinidad,  and  the  crvstalline  rocks  to  the  south  of  the 
Orinoco  and  in  Guiana,  is  a  natural  basin,  which,  since  middle  Sec- 
ondary time,  or  possibly  from  a  still  earlier  epoch,  has  been  gradually 
silting  up;  and  the  process  is  not  yet  complete.  The  Gulf  of  Paria 
has  an  area  of  about  twenty-five  hundred  square  miles.  It  is  a  shal- 
low body  of  water,  the  greatest  depth,  except  in  the  immediate 
vicinity  of  the  Dragon's  Mouth,  not  exceeding  twenty  fathoms,  with 
an  average  of  less  than  ten  fathoms.  I  have  searched  in  vain  for 
proof  that  this  is  an  excavated  basin.  The  land  is  certainly  gaining, 
not  wasting,  along  the  western  and  south-western  shores  of  the  gulf; 
and  such  appears  to  be  the  case  on  the  east  side,  except  at  a  few 
salient  points.  Evidence  is  not  wholly  wanting,  especially  along  the 
north  side  of  the  gulf,  that  it  has  resulted  from  a  local  subsidence ; 
but  I  am  more  inclined  to  the  view  hinted  at  above,  that  it  is  a  por- 
tion of  the  great  basin  of  the  Orinoco  which  has  nevet  been  filled 
up.  But,  whatever  the  origin  of  the  gulf,  there  can  be  no  doubt 
that  existing  forces  are  rapidly  obliterating  it.  Vast  quantities  of 
sediment  are  discharged  into  it  by  the  Orinoco,  Caroni,  and  other 
streams,  and  the  delta  of  the  first  named  river  is  steadily  encroach- 
ing on  the  waters  of  the  gulf.  The  annexation  of  Trinidad  to  the 
Continent  by  this  means  appears  to  be  only  a  question  of  time.  In 
fact,  if  the  present  conditions  are  maintained,  the,  geologically  speak- 
ing, near  future  will  witness  considerable  additions  of  terra  firma  to 
the  north-east  coast  of  South  America.  The  southern  half  of  the 
Orinoco  delta  will  advance  northward  until  it  meets  the  southern 
coast  of  Trinidad  and  closes  the  Serpent's  Mouth.  The  intervening 
water  is  now  fur  the  most  part  quite  shallow,  and  the  greatest  depth 
is  scarcely  thirty  fathoms.  The  action  of  the  sea  on  the  Trinidad 
coast,  it  is  true,  tends  to  widen  the  strait;  but  at  the  same  time,  the 
detritus  thus  formed,  being  deposited  in  the  strait,  serves  to  make  it 
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shallower;  and,  moreover,  the  encroachment  of  the  nea  on  this  coast 
must  for  a  long  time  proceed  very  slowly  on  account  of  the  range  of 
hills  —  three  hundred  to  seven  hundred  feet  high,  which  the  waves 
have  just  hegun  to  act  upon.  When  the  geographic  changes  here 
indicated  are  complete,  the  main  mouth  of  the  Orinoco  will  have 
made  an  appreciable  advance  eastward;  Trinidad  will  be  included 
in  its  delta;  and  the  Dragon's  Mouth  will  form  another  principal 
mouth  of  this  mighty  river,  discharging  water  directly  into  the 
Caribbean  Sea.  « 

The  origin  of  the  Dragon's  Mouth  itself  in  justly  regarded  as  one 
of  the  most  interesting  problems  in  the  physical  geography  of  Trin. 
idad;  and  various  are  the  solutions  which  have  been  proposed. 
Subsidence,  however,  is  a  feature  common  to  them  all.  According 
to  the  most  recent  view,  that  advanced  by  Mr.  Guppy,^  this  subsi- 
dence is  local,  and  results  from  a  grand  fault  running  in  a  N.-  S- 
direction  along  the  west  side  of  the  Dragon's  Month,  having  the 
downthrow  on  the  east,  and  producing  at  once  the  strait  in  question 
and  the  Gulf  of  Paria.  I  will  preface  my  view  with  a  statement  of 
the  principal  facts. 

The  Dragon's  Mouth  (or  Boca  '),  from  the  Point  of  Paria  to  the 
main  land  of  Trinidad,  is  thirteen  miles  wide.  The  three  islands  — 
Monos,  Huevos,  and  Chacachacare — lying  in  the  eastern  half  of  the 
Dragon's  Mouth,  divide  it  into  four  distinct  channels  or  bocas.  The 
first  three  bocas,  reckoning  from  the  east,  average  about  one  mile  in 
breadth,  while  the  fourth  boca,  Boca  Grande,  is  over  seven  miles 
wide  at  the  narrowest  place.  Pato  Island  lies  too  far  to  the  south  of 
the  Boca  Grande  to  be  said  to  divide  it.  The  bocas  are  deep,  and 
the  separating  islands  high  and  mountain-like.  The  maximum 
depths,  beginning  with  Monos  Boca,  are  85,  60,  75,  and  145  fath- 
oms, respectively. 

That  subsidence  has  been  the  main  cause  of  the  bocas  is  rendered 
certain  by  an  examination  of  the  boca  islands,  and  the  cross  sections, 
as  determined  by  soundings,  of  the  bocas  themselves.  The  areas 
of  these  islands  range  from  one  and  a  half  to  three  square  miles, 
and  the  maximum  altitudes  from  seven  hundred  to  one  thousand  feet. 
They  have  precisely  the  forms  and  contours  of  the  higher  peaks  of 
the  adjacent  mountains  of  Trinidad;  and  are,  in  fact,  simply  par- 
tially submerged  mountains.  They  are  deeply  indented  by  bays; 
these,  as  a  rule,  however,  have  very  plainly  not  been  excavated  by 
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marine  agency,  but  are  mountain  valleys  and  gorges,  the  lower  por- 
tions of  which  have  been  invaded  by  the  sea;  and  the  bottoms  of 
the  bays,  as  already  intimated,  have  in  general  the  forms  which  this 
origin  would  require.  Not  less  convincing,  as  pointed  out  by  Mr. 
Guppy,  are  the  partially  filled  up  valleys  of  Carenage  and  Diego- 
martin,  the  true  bottoms  of  which  are  undoubtedly  below  the  present 
level  of  the  sea. 

We  have  no  data  by  which  to  determine  the  period  when  this 
subsidence  occurred,  except  such  as  is  afforded  by  the  degradation 
effected  by  the  sea  since  reaching  its  present  level ;  but  this  is  so 
great  as  to  indicate  that  the  existing  conditions  have  been  main* 
tained  for  a  long  time,  perhaps  even  in  a  geological  sense.  The 
shores  at  most  points,  and  especially  where  they  face  the  trade  wind, 
have  the  form  of  bold  cliff's  forty  to  four  hundred  feet  high.  Owing 
mainly  to  the  moderate  southerly  dips  which  the  rocks  usually 
exhibit,  the  axis  or  crest  of  the  range  of  the  Northern  Mountains 
lies  at  most  points  within  from  one  to  two  miles  of  the  northern  coast; 
and  it  is  interesting  to  speculate  upon  the  magnificent  cliffs  which 
this  shore  will  probably  present  when  another  mile  of  land  has  been 
removed.  Not  the  least  noticeable  of  the  coast  features  of  this 
part  of  Trinidad  are  the  straight,  tunnel-like  caverns  excavated  by 
the  sea,  where  it  has  taken  advantage  of  a  soiler  rock  stratum,  a 
decomposing  mineral  vein,  or  an  intersection  of  well  marked  joint 
planes.  These  are  well  developed  about  the  boca  islands,  and  are 
not  uncommonly  from  one  hundred  to  two  hundred  feet  in  length* 
But  all  these  evidences  of  marine  action  are  confined  absolutely  to 
the  level  where  the  surf  beats  to-day,  and  above  this  line  we  find 
neither  beach,  cliff*,  nor  cavern.  The  bocas  are  deeper  than  the 
adjoining  seas  on  either  side,  being  prevented  from  silting  up  by  the 
powerful  tidal  currents  which  set  through  them. 

It  is  commonly  supposed  that  the  Northern  Mountains  of  Trinidad 
are  a  direct  continuation  of  the  mountains  forming  the  peninsula  of 
Paria,  and  that  the  bocas  are  simply  depressions  in  what  would  be 
otherwise  one  continuous  range.  But  to  my  mind  nothing  is  clearer 
than  that  such  is  not  the  case.  It  needs  but  a  glance  at  the  map  to 
show  that  the  Trinidad  mountains  do  not  trend  in  a  direction  toward 
the  Point  of  Paria,  but  to  the  south  of  it;  while  the  Parian  range 
exhibits  an  equal  divergence  toward  the  north.  The  two  ranges, 
however  far  extended,  would  never  connect.  The  boca  islands  lie 
directly  in  the  course  of  the  Trinidad  range,  and  are  plainly  a  part 
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of  it;  and  Pato,  which  is  also  on  this  line,  is  the  last  point  where 
this  chain  appears  above  the  waters  of  the  Gulf.  From  the  Gulf  of 
Paria,  at  a  distance  of  from  five  to  ten  miles,  we  have  a  good  profile 
view  of  the  Northern  Mountains,  from  Tucutche  westward.  And 
nowhere,  probably,  can  the  gradual  dying  out  of  a  mountain  range 
be  seen  to  better  alvantige  than  here;  the  gradation  is  almost  per- 
fect, each  peak  or  summit  bsing  a  little  higher  than  the  one  that 
follows,  until  we  come  to  the  Monos  Boca;  beyond  this  the  incline  is 
supported,  but  not  broken,  by  the  boca  islands,  and  continuing  on 
the  same  line  the  eye  finally  rests  on  Pato;  the  profile,  no  less  than 
the  map,  view  proving  this  islet  essentially  a  part  of  the  Trinidad 
range.  The  Point  of  Paria,  viewed  from  the  south,  presents  the 
same  appearance  of  a  mountain  range  gradually  approaching  its 
vanishing  point.  The  inclination  of  the  axis,  however,  is  steeper  in 
this  case;  and  to  this  circumstance,  chiefly,  we  owe  the  absence  of  a 
string  of  islands  matching  those  through  which  the  Trinidad  range 
tapers  out.  The  Point  of  Pefias,  nevertheless,  is  essentially  such  an 
island,  being  connected  with  the  main  only  by  a  low  and  narrow 
istlimus. 

The  mountains  of  Paria  and  Trinidad  form  two  parallel,  over- 
lapping ranges  with  trends  slightly  oblique  to  the  general  course  of 
the  Cordillera  to  which  they  belong,  and  to  the  strike  of  the  rocks 
composing  them.  We  have  here,  then,  simply  a  fine  example  of  the 
en  echelon  arrangement  of  mountain  ranges  so  well  displayed  in  our 
own  Appalachian  system  and  characterizing  mountain  regions  gen- 
erally. And  now  we  can  see  plainly  what  appears  to  have  escaped 
the  notice  of  observers  heretofore,  viz.:  that  in  the  Dragon's  Mouth 
there  are  two  radically  different  kinds  of  bocas.  The  Monos,  Hue- 
Yos,  and  De  Navios  bocas  are  depressions  in  the  Trinidad  range  of 
mountains,  cutting  that  range  approximately  at  right  angles;  while 
the  Boca  Grande  b  the  depression  between  two  distinct  ranges  at 
the  point  where  they  overlap,  and  is,  as  we  should  naturally  expect, 
much  broader  and  deeper  than  the  other  bocas,  and  has  a  trend  sub- 
stantially parallel  with  the  ranges  which  it  separates. 

The  mountains  of  Tobago  agree  in  lithology  and  structure  with 
the  Northern  Mountains  of  Trinidad,  and  may,  I  think,  be  fairly 
regarded  as  another  and  lalt  step  in  the  en  echelon  plan  of  the  Carib- 
bean Cordillera;  and  the  interval  between  Trinidad  and  Tobago, 
having  a  maximum  depth  of  sixty  fathoms,  is  another  Boca  Grande. 
In  such  facts  as  this  and  the  generally  submerged  condition  of  this 
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part  of  tbe  continental  margin,  we  haye  evidence  that  the  subsi- 
dence producing  the  Dragon's  Mouth  was  general,  not  local.  Far- 
ther west,  in  the  State  of  Barcelona,  there  is  another  well-marked 
break  in  the  littoral  cordillera,  and  an  examination  of  the  maps  seems 
to  show  that  the  en  echelon  plan  characterizes  this  entire  mountain 
system. 

The  rocks  composing  the  Northern  Mountains  of  Trinidad  and 
the  major  part  of  the  Parian  range,  were  designated  collectively  as 
the  **  Caribbean  Group"  by  Wall  and  Sawkins,  in   their  Report  on 
the  Creology  of  Trinidad,  published  some  twenty  years  since.     These 
mountains  are  monoclinal.     The  strata  almost  everywhere  exhibit 
southerly  dips  of  thirty  to  sixty,  or  even  more,  degrees,  and  the  beds 
to  the  north  are  presumably  the  oldest.     The  prevailing  southerly 
dip  is  well  expressed  in  the  topography,  the  northern  face  of  the 
mountains  where  the  strata  are  broken  approximately  at  right  angles 
being  very  abrupt,  with  an  average  length  of  perhaps  two   miles; 
while  the  opposite  slope,  substantially  parallel  with  the  bedding,  is 
two  to  four  times  as  long,  and  correspondingly  gentle.     The  ranges 
are  cut  transversely  by  numerous  lateral  valleys,  which  are  for  the 
most  part  deep  and  narrow,  natural  sections,  frequently  laying  bare 
the  very  heart  of  the  mountains.     Some  of  these,  at  least,  appear  to 
have  originated  in  transverse  faults,  the  cliff  giving  rise  to  the  re- 
markable waterfall  of  Maracas  (three  hundred  and  forty  feet  high) 
certainly  demanding  such  an  explanation  for  the  valley  of  which  it 
forms  one  wall.     Notwithstanding  the  diversified  and  sharp-featured 
topography  of  these  mountains,  the  geological  explorer  is  much  ham- 
pered by  the  paucity  of  rock  outcrops;  for  sub-aerial  decomposition 
goes  on  very  rapidly  under  the  influence  of  tropic  rain^  and  heat; 
and,  besides,  such  exposures  as  exist  are  usually  practically  inacces- 
sible, on  account  of  the  tangled  mass  of  vegetation  that  overruns 
every  rood  of  uncultivated  ground. 

Mp.  Guppy,  in  a  recent  paper  ^  on  the  **  Caribbean  Group,"  says: — 
'*  These  rocks  attain  collectively  a  thickness  of  more  than  ten  thou- 
sand feet.  The  whole  thickness  of  the  group  is  probably  much 
greater  than  this;  for  the  evidence  furnished  by  dip  and  other  cir- 
cumstances leads  to  the  inference  that  a  portion  of  the  series,  as 

>  Trinidad  enjoyi  an  annual  rainfall  ranging  from  56  to  91  inches,  with  an  aver- 
age of  about  80  inches. 

s  Proc.  Sci.  Awoc.  Trinidad,  it,  104. 
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developed  in  Venezuela,  is  inferior  in  position  to  any  of  the  rocks 
exposed  in  Trinidad."  This  author  considers  the  Parian  strata  as 
thrown  down  to  the  north  of  Trinidad  by  an  east-west  fault,  and 
also  finds  topographic  evidence  for  the  existence  of  other  lines  of 
dislocation  parallel  with  this  one,  having  the  down-throw  in  each 
case  on  the  north,  and  augmenting  the  apparent  thickness  of  the 
entire  series.  I  have  not  seen  the  evidence  indicated  by  Mr.  Guppy, 
but  to  my  mind  the  otherwise  enormous  volume  of  the  '*  Caribbean 
Group  "  renders  the  existence  of  these  faults  highly  probable. 

That  the  rocks  on  the  Point  of  Paria  belong,  in  their  normal  posi- 
tion, below  the  Trinidad  portion  of  the  series,  is  evidenced  not  only 
by  their  stratigraphy,  but  also,  as  I  think,  by  their  more  crystalline 
character.     Following  is  Mr.  Wall's  description^  of  these  rocks: 

**  Commencing  at  the  Punta  de  la  Pena,  a  well  defined  gneiss  is 
encountered,  containing  green  and  light  red  mica,  with  a  soft  feld- 
spar readily  decomposing There  is  also  a  green  rock,  consist- 
ing of  talcose  matter,  with  some  chlorite  and  dark  colored  mica,  and 
finely  divided  material,  probably  feldspathic  and  siliceous  substances. 
....  In  Megillones  Bay  the  gneiss  gradually  loses  the  tabular 
structure,  becoming  massive  and  somewhat  granitoid Return- 
ing to  the  Punta  de  la  Pena,  and  proceeding  south-west,  near  Celeste 
Point,  the  green  talcose  rock  is  again  observed,  and  seems  here  to 
graduate  into  the  gneiss,  no  defined  line  of  junction  exbting.  A 
short  distance  beyond  the  Point  it  alternates  with  the  gneiss  in 
layers  of  two  to  four  feet  thick;  to  these  a  number  of  feldspathic 
beds  are  soon  associated,  the  most  definite  of  which  is  a  mixture  of 
quartz  and  white  feldspathic  base,  exhibiting  no  foliation,  but  a 
tendency  to  planes  of  contact  with  the  adjoining  strata.  After  some 
distance,  in  which  the  precise  nature  of  the  rocks  is  rather  ambig- 
uous, the  character  of  quartzose  and  mica  slates  is  gradually  assumed, 
becoming  more  micaceous  on  receding  from  the  gneiss.  The  color  is 
first  green,  afterwards  light  yellow  and  whitibb." 

The  Northern  Mountains  of  Trinidad  piesent  at  most  points  the 
following  section,  in  ascending  order,  frcra  noith  tc  south:  — 

1.  A  series  consisting  largely  of  (juartzite,  in  heavy  beds;  stratifi- 
cation usually  thin  and  distinct,  sometimes  mppsivc.  This  rock  is 
generally,  perhaps  always,  slightly  micaceous.  The  mica  occurs  in 
minute  spangles,  and  is  aggregated  chit'fiy  along  the  planes  ot  division 

1  Report  on  the  Geology  of  Trinidad,  Appendix  B. 
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that  coincide  with  the  bedding.    The  quartzite  sometime  appears  little 
diflferent  from  an  indurated  sandstone;   at  other   points  it  passes, 
through  the  increase  of  mica,  into  distinct  mica  slate,  which  is,  per- 
haps, the  prevailing  rock   of  this  series.     The  mica  slate  is  never 
very  micaceous,  and,  as  in  the  quartzite,  the  mica  is  not  uniformly 
diffused  through  the  mass,  but  is  concentrated  between  the  quartzose 
laminse,  which  are  quite  thin  and  more  schistose  than  in  the  preced- 
ing rock.     The  mica  is  always  in  a  finely  divided,  and  probably  in 
many  cases  an  incipient,  state.     In  some  beds,  as  noticed  by  Mr* 
Wall,  the  flakes  of  mica  seem  to  enclose  pellicles  of  graphitic  mat- 
ter.    The  most  interesting  rock  of  this  division  is  a  finely  schistose 
greenish  rock,  which,  having  a  base  of  quartz  with,  possibly,  some 
feldspar,  contains  a  large  amount  of  an  unctuous,  green  mineral, 
somewhat  resembling  chlorite  at  first  view,  but  which  is  probably  a 
hydro-mica.     It  is   a  massive,   thick-bedded   rock.      Interstratified 
with  all  the  preceding,  and  showing  occasional  transitions  into  the 
mica  slate,  are  several  varieties  of  a  distinct  argillite.    This  rock  is 
finely  laminar,  or  fissile  and  shaly,  rarely  massive.    It  is  dark-colored, 
usually  black,  appearing  to  be  always  more  or  less  carbonaceous, 
and  occasionally  distinctly  graphitic.     The  partings  are  lustrous,  and 
are  not  infrequently  marked  by  a  true  mica.     The  accessory  miner- 
als in  the  foregoing  rocks  are  limited  to  pyrite  (occasionally  chalco- 
pyrite),  quartz,  gypsum,  and  calclte;  the  last  two  being  quite  rare. 
The  pyrite  and  quartz  are  found  in  all  the  rocks  described,  but  most 
abundantly  in  the  argillite,  and  least  so  in  the  quartzite.     Occasional 
beds  are  so  highly  pyritiferous  as,  on  the  oxidation  of  that  mineral  to 
sissume  a  decidedly  ferruginous  iispecc.     The  accessory  quartz  is  in 
the  form  of  lenticular  veins,  which  are  for  the  most  part,  but  not 
always,  conformable  with  the  stratification.     These  veins  have  been 
well  described  and  faithfully  (delineated  by  Messrs.  Wall  and   Saw- 
kins.     They  are  very  numerous  in  the  argillite,  and   constitute   a 
characteristic  and  important  feature  of  the  entire  series. 

2.  Crystalline  limestone  in  massive  bods  having  in  the  aggregate 
a  great  thickness,  varying  in  color  from  white  to  nearly  black,  some- 
times decidedly  ferruginous,  and  often  with  scattered  spangles  of  sil- 
very white  mica.  The  limestones  on  Chacacliacare  appear  to  belong 
here. 

3.  Frequent  alternations  of  the  following  rocks:  argillites  simi- 
lar to  those  in  the  first  series,  frequently  graphitic  and  often  passing 
into  mica  slate,  the  latter  rock  being  less  distinctly  micaceous  than  be- 
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low  the  limestone;  hard  sanrl8tones,8oinetiiiics  approaching  quartzite, 
and  occasionally  decidedly  ferruginous;  conglomerates  and  thin  beds 
and  seams  of  calcareous  matter.  The  phenomena  of  the  quartz 
veins  are  even  more  characteristic  of  this  series  than  of  the  first. 
The  other  accessory  minerals  are  the  same.  It  is  noticeable  that  the 
veins  of  quartz  rarely  occur  except  in  those  rocks  —  argillite  and 
mica  slate  —  which,  when  subjected  to  lateral  pressure  as  during  the 
formation  of  folds  and  contortions  of  the  strata,  experience  local 
partings  of  the  layers  in  a  direction  parallel  with  the  bedding,  giving 
rise  to  lenticular  cavities.  The  limestone,  qaartzite  and  massive 
sandstone  are  incapable  of  behaving  in  this  manner,  and  such  veins 
as  exist  in  these  rocks  are  usually  transverse  to  the  bedding.  The 
amount  of  local  contortion  and  faulting  which  all  these  Caribbean 
rocks  have  •xperieuced,  is  very  great. 

The  first  and  third  series  have  approximately  the  same  apparent 
thickness,  and  both  exceed  the  second  or  limestone  belt. 

In  the  conglomerate  that  forms  part  of  the  series  above  the  crystal- 
line limestone,  I  have  observed  pebbles  that  were  almost  certainly 
derived  from  the  quartzites  and  mica  slate  of  the  first  series;  but 
beyond  what  this  implies  we  have  no  evidence  of  a  lack  of  conform- 
ability  between  the  diflferent  terranes  above  described.  Unconforma- 
bly  overlying  the  third,  however,  is  the  compact  limestone  of  the  La- 
venttlle  Hills  and  the  small  islands  to  the  westward  of  Port  of  Spain. 
This  is  entirely  distinct  from  the  crystalline  limestone  and  undoubt- 
edly belongs  to  a  more  recent  epoch  than  any  of  the  rocks  to  the 
northward ;  and  hence  Mr.  Guppy  b  right  in  urging  that  it  should  no 
longer  be  included  in  the  "  Caribbean  Group.**  The  compact  lime- 
stone is  rich  in  organic  remains,  but  these  are  so  obscure  that  it  is  only 
within  the  last  decade  that  the  fact  of  their  existence  has  been  cer- 
tainly recognized.  We  are  indebted  to  Mr.  Guppy  almost  solely  for 
the  little  that  is  known  of  the  paleontology  of  this  rock.  The  fossils 
so  far  made  out  are  sm'ill  bivalves  resembling  Nucula,  and  casts  of 
small  univalves  like  Murchisonia  and  Loxonema.  Besides  these 
there  are  according  to  Mr.  Guppy  a  massive  reef-coral  and  many 
serpultne  fossils.  This  author  regards  the  limestone  as  probably  Car- 
boniferous or  Devonian,  but  I  would  assign  it  a  greater  age,  the  fos- 
sils that  I  have  seen  having  a  decidedly  Cambrian  aspect.^     The 

1  Mr.  Gappy  has  provisionally  identified  two  of  the  Gasteropods  with  the  North 
American  species,  Murehiionia  antia  Billings  and  Murchisoma  Unearit  Billingt* 
hoth  Cambrian  species. 
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rock  itself  is  very  compact  and  massive,  of  a  dark  bluish-drab  to 
black  color,  and  has  a  strong  resemblance  to  the  Trenton  limestone 
of  New  York.  Interstratified  with  it  are  occasional  beds,  one  to 
twenty  feet  thick,  of  soft  thin-bedded  slates  and  shales  which  are 
frequently  highly  ferruginous  and  have  polished  and  glistening  sur- 
faces. It  is  chiefly  by  means  of  these  argillaceous  beds  that  we  are 
able  to  observe  the  dip  of  the  limestone. 

Besides  many  subordinate  warpings,  the  compact  limestone  pre- 
sents one  grand  anticlinal  fold  involving  the  whole  of  the  formation 
BO  far  as  exposed.  On  the  Laventille  Hills,  Point  Gourde,  and  the 
island  of  Gaspari  the  limestone  dips  to  the  north, —  toward  the 
mountains;  while  on  the  Diego  Islands  and  the  Cotoras  (or  Five 
Islands)  the  dip  is  southerly.  The  dip  is  usually  steep,  thirty  to  sev- 
enty degrees.  Pato,  which  I  have  not  visited,  probably^  belongs  on 
the  north  side  of  the  arch.  The  crest  of  the  anticlinal  has  been 
removed  by  denudation,  forming  the  east-west  passage  between  the 
islands.  The  position  of  the  limestone  on  the  Laventille  Hills  would 
seem  to  indicate  that  the  anticlinal  experiences  a  southerly  deflection 
at  this  point,  conforming  in  trend  with  the  base  of  the  mountains,  of 
which  these  limestone  elevations  are  the  foot  hills.  The  evidence  all 
favors  the  view  that  the  limestone  islands,  like  the  boca  islands,  have 
been  fashioned  by  atmospheric  agents  and  were  isolated  by  the  same 
subsidence  that  produced  the  bocas. 

The  Caribbean  Group,  as  thus  limited,  is  probably  all  Pre-Cara- 
brian,  or,  what  is  the  same  thing,  Pre-Paleozoic.  It  has  yielded  but 
few  fossils,  and  these  are  all  from  the  highest  beds,  being  found  in 
strings  and  bands  of  calcareous  rock,  which,  in  the  San  Francois 
Valley,  immediately  north  pf  the  Laveiitille  Hills,  are  intercalated  in 
the  mica  slate  and  argillite  forming  the  upper  part  of  the  third  series. 
Here,  again,  we  are  indebted  to  Mr.  Guppy  for  the  totality  of  our 
knowledge.  An  Interesting  structure,  probably  organic,  has  been 
described  by  him  under  the  name  of  Eozoon  Caribeum.  Two  corals 
have  been  made  out,  one  of  which,  a  minute  species,  he  names 
Favoskes  fenestralis,  finding  its  nearest  analogue  in  F.Jibrosa]  and 
the  other  is  regarded  as  near  Petraia  bina  Lonsdale .  In  addition 
there  are  distinct  remains  of  Echinodermata;  of  these  he  says:  ^ — 
*'  There  are  plates,  stems,  and  spines  scattered  through  the  stone;  the 
most  perfect  consisting  of  five  ambulacral  plates  and  four  pairs  of 

>  Proc.  Sol.  Ahoc.  Trinidad,  u,  107. 
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pores.  Another  specimen,  though  much  broken,  shows  portions  of 
at  least  twenty  ambulacral  or  pseudo-ambulacral  plates,  somewhat 
resembling  the  Devonian  Eleacrinus.  In  some  of  the  calciferous 
slates  from  the  same  series,  very  similar  remains  occur,  but  no  per- 
fect or  nearly  perfect  specimen  has  come  to  hand.  Some  of  the  fos- 
sils appear  to  be  fragments  of  Cystidea." 

While  studying  these  rocks,  I  have  frequently  remarked  the  strong 
likeness  which  the  *'  Caribbean  Group  "  as  a  whole  presents  to  the 
Taconian  series  of  western  Massachusetts  and  of  the  eastern  United 
States  generally.  This  agreement  holds  not  only  with  respect  to  the 
lithological  characters,  as  the  preceding  descriptions  testify,  but  it  is 
seen  also  in  the  monoclinal  dips,  the  extensive  dislocations  parallel 
with  the  strike,  and  the  general,  but  not  entire,  absence  of  organic 
remains.  If  what  has  been  said  of  the  age  of  the  compact  limestone 
be  substantially  correct,  then  in  its  relations  to  the  lower  Paleozoic 
formations,  too,  the  ^  Caribbean  Group  "  admits  of  correlation  with 
the  Taconian. 

A  vote  of  thanks  was  passed  to  Dr.  J.  W.  Dawson,  of 
Montreal,  for  some  fine  specimens  of  Eozoon  caruzdenae. 


General  Meeting.    Oct.  16, 1878. 

Vice-President,  Mr.  S.  H.  Scudder,  in  the  chair.  Twenty- 
eight  persons  present. 

Prof.  N.  S.  Shaler  read  a  paper  on  the  peculiarities  in  the 
growth  of  the  Swamp  Cyprus  {Taxodium  distichum), 

Mr.  G.  S.  Minot  referred  to  some  recent  speculations  on 
the  homology  of  the  endostyle  of  the  Tunicates  and  the 
thyroid  gland  of  the  Vertebrates. 

Dr.  T.  M.  Brewer  showed  some  additions  to  the  collection 
of  birds — a  pair  each  of  the  American  Scoter  Duck  and 
the  Surf  Duck,  the  gift  of  B.  C.  Clarke,  Esq.,  and  specimens 
of  the  Pomarine  Skua,  Leach's  Petrel,  and  the  Red  Pha- 
lerope  from  the  Smithsonian  Institution. 

The  thanks  of  the  Society  were  voted  for  both  gifts. 
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Section  of  Entomology.    Oct.  23, 1878. 
Mr.  S.  H.  Scudder  in  the  chair.    Seven  persons  present. 
The  following  papers  were  read : 

Museum  Pests  observed  in  the  Entomological  Collection 
AT  Cambridge.    Bt  Dr.  H.  A.  Hagex. 

Ever  since  I  have  been  working  at  the  Museum  in  Cambridge «  I 
have  given  especial  attention  to  the  Museum  Pests  destroying  insects 
in  the  collection.  Perhaps  a  notice  of  the  species  observed  by  me 
may  be  of  interest. 

The  largest  number  of  these  injurious  insects  belongs  to  the  family 
of  Dermestidte,  five  species  of  which  I  have  noticed,  three  of  them 
very  destructive. 

Dermestes  lardarius  was  very  abundant  in  my  first  work  room,  but 
is  large  enough  to  be  easily  detected,  and  did  harm  only  in  the  first 
monthj.  The  number  of  skeletons  of  animals  not  cleaned  and  pre- 
pared was  then  very  large,  and  actually  swarmed  with  this  larva  in 
the  attic  rooms.  I  remember  that  on  an  unusually  warm  day  in 
November,  I  saw  the  southern  brick  wall  speckled  with  black  spots, 
and  going  nearer,  I  was  astonished  that  all  were  living  beetles  of 
D.  lardariits.  I  have  never  since  seen  such  a  number  of  beetles 
together.  Of  course  they  could  not  be  prevented  from  entering 
the  work  rooms  through  open  windows,  and  I  had  for  months  a 
rather  hard  struggle  with  them.  I  decided  to  trap  them  with  some 
old  cheese  put  in  a  draw,  and  by  killing  the  newly  arrived  two  or 
three  times  in  the  day,  I  found  out  that  they  disliked  the  inhospita- 
ble reception.  In  the  following  years  the  skeletons  were  prepared, 
and  for  many  years  I  have  seen  none  of  this  species  within  the 
collection  nor  in  the  work  room.  Among  the  new  collections  added 
only  one  was  thoroughly  infested  with  D.  lardarius.  The  species  is 
easily  recognized  by  the  larger  granulous  jet  black  excrements  of 
ihe  larva;  therefore  it  cannot  exist  to  any  extent  in  a  well  kept  col- 
lection. But,  as  with  Anthrenus,  these  excrements  are  soon  trans- 
formed into  powder  by  Psoci,  if  they  are  in  the  boxes.  As  Pastor 
Goeze  remarked  long  ago,  these  live  on  excrements. 

Much  more  dangerous  and  very  frequent  is  the  larva  of  Atlage- 
nu8  megatomn.  During  late  years  this  insect  has  propagated  to  a 
fearful  extent  in  many  houses  in  Cambridge,  and,  as  I  believe,  does 
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half  the  share  of  all  destruction  ascribed  to  the  **  Carpet  bug."  In 
the  arranged  collection  of  the  Museum  it  occurs  only  rarely,  and  I 
have  always  found  out  the  crack  or  small  split  in  the  box  through 
which  the  very  thin  and  slender  young  larva  entered.  The  insect  is 
to  be  recognized  by  the  small  globular  ochreous  excrements.  I  con- 
sider this  species  one  of  the  most  dangerous  pests,  and  keep  very 
careful  watch  for  it. 

The  other  species  of  Attagenus,  A»  peUio^  I  have  seen  only  two  or 
three  times  alive  in  my  work  room,  probably  from  insects  arrived 
from  Europe,  where  it  is  much  more  obnoxious  and  common  than 
A..  Tfiegalofiui* 

The  genus  Anthrenus  is  represented  by  three  species,  all  equally 
dangerous,  but  not  equally  common. 

The  European  A.  museorum  (castanea  Melsh.)  is  apparently  very 
rare  here  in  collections  of  insects.  I  should  say  that  I  am  even  not 
sure  if  the  specimens  I  saw  in  the  boxes  were  not  imported  with 
European  insects. 

The  other  species,  A.  varius  (destructor  Melsh.)  is  the  most  com- 
mon pest  in  the  collection,  especially  in  new  additions,  or  in  newly 
spread  insects,  when  the  boards  are  not  directly  put  in  well  closing 
boxes. 

It  is  remarkable  that  A,  variuSf  which  is  by  no  means  uncommon 
in  Europe,  is  there  rarely  met  as  a  museum  pest,  and  is  replaced  in 
Europe  by  A.  mtisearttmy  which  is  here  rarely  injurious. 

A  third  species,  A,  scrophularia,  the  **  carpet  bug,"  has  only  been 
known  to  me  since  1872  as  an  inhabitant  of  New  England,  and  only 
for  the  last  three  or  four  years  as  a  museum  pest.  It  is  now  nearly 
as  common  as  A,  variwif  and  certainly  more  dangerous.  The  excre- 
ments of  the  AnthrenidflB  consist  of  very  fine  light  brown  globules, 
not  easily  distinguished  from  the  yellow  ones  of  A,  meyatoma. 

In  studying  somewhat  closer  the  Anthrenidae  of  the  United  States, 
I  should  like  to  draw  the  attention  of  Coleopterists  to  A.  thoracicug. 
It  is  in  some  respects  similar  to  the  European  pimptnellce,  and  the 
difference  between  the  two  species  is  not  yet  clearly  given.  Dr. 
LeConte  says  simply, —  differs  from  A.  pimpinellce  by  the  orange  col- 
•ored  suture  of  the  elytra.  Now  it  happens  that  the  two  typical  Euro- 
pean specimens  of  A,  pimpineUce  in  the  collection  have  both  a  very 
visible  orange  suture.  I  looked  therefore  in  the  literature,  and  was 
still  more  puzzled  to  find  that  all  authors,  upon  the  accuracy  of  whose 
descriptions  w«  are  accustomed  to  rely,  do  not  mention  at  all  the 
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orange  color  of  the  suture — so  Gyllenhal,  Erichsoo,  and  many 
others.  The  four  figures  I  compared  are  rather  indifferent  ones 
(Olivier,  Ilerbst,  Scriba,  Panzer),  but  in  Panzer's  figure  the  suture 
is  at  least  indicated.  Therefore  Dr.  LeConte  was  entirely  justified 
in  bringing  this  difference  to  the  front  As  I  was  not  satisfied  with 
the  result  of  my  researches,  I  compared  every  description  I  know  of 
this  species,  and  there  found  different  statements  by  the  following 
authors.  I  possess  the  copy  of  Geoffroy,  formerly  in  Erichson's 
library,  and  with  many  marginal  notes  by  him ;  where  the  species 
(i,  114)  is  determined  by  him  as  A.  pimpinellce,  Geofiroy  says: 
"  la  couleur  rouge&tre  occupe  principalement  le  has  de  la  suture  et 
la  haut  de  cette  mdme  partie  pr^s  de  leur  junction  avec  le  corselet." 
Duftschmid,  Paykul,  and  Scriba,  described  the  color  of  the  suture  in 
the  same  manner. 

Mr.  Cornelius,  Stett.  Zeit.,  xxx,  408,  discovered  A.  pimpinella 
in  the  nests  of  Cypaeha  Apus  in  immense  numbers,  so  that  he  be- 
lieves this  to  be  its  principal  home.  In  one  nest  only  one  year  old, 
he  found  one  hundred  and  ten  specimens.  Regarding  the  descrip- 
tion he  says  it  is  surprising  that  all  the  authors  fail  to  record  that 
the  suture  is  red  to  the  middle.  He  adds  that  probably  specimens 
collected  in  the  field  may  commonly  lose  the  red  scales  which  speci- 
mens developed  before  his  eyes  showed  always  very  bright.  Now 
the  original  description  of  Melsheimer  says  **  only  the  suture  on  which 
is  a  common  short  linear  spot  behind  the  middle,  and  a  similar  but 
shorter  one  before  the  apex  ochraceout,''  which  agrees  with  the  before 
quoted  descriptions  of  A .  pimpinellcc,  Mr.  Kuester  describes  A .  Is- 
dbeUinus  from  Spain,  now  recognized  to  be  a  variety  of  Pimpinella. 
In  his  description  he  mentions  a  character  which  is  also  to  be  found 
in  A,  thoracicus.  Near  the  suture  before  tfte  tip  is  a  knotty,  some- 
what pointed  tubercle,  which  is  prolonged  in  a  somewhat  keel-shaped 
protuberance  externally.  As  I  stated,  a  number  of  A.  thoracicus 
before  me  possess  this  character,  which  is  perhaps  a  sexual  differ- 
ence, as  in  some  of  the  specimens  it  is  wanting.  I  do  not  see  this 
character  in  other  species  of  Anthrenus,  but  I  confess  I  have  not 
made  an  exhaustive  study. 

I  would  remark  that  the  prothorax  in  A,  pimpinella  is  more  vari- 
egated than  \nA.  thoracicus ,  but  of  the  latter  species  my  material  is 
far  from  being  sufficient  Some  specimens  agree  with  Dr.  LeConte's 
description,  the  whole  suture  is  fulvous,  and  some  with  Melsheimer's 
description.    I  think  the  characteristics  of  both  species  should  be 
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given  again,  if  botli  are  not  climatic  varieties.  I  do  not  know  if  the 
larva  of  A.  thoracicus  is  known  ;  those  of  A.pimpinellce  before  me, 
and  as  described  by  Cornelius,  belong  to  the  same  type  as  A.  scro- 
phularice. 

Of  the  other  museum  pests,  Ptinus  fur  is  very  rare,  and  I  have 
found  this  species  only  two  or  three  times  in  the  collection,  probably 
imported  with  insects  from  £urope,  where  it  is  the  most  common  and 
dangerous  pest. 

Besides  these  beetles,  I  made  the  acquaintance  of  a  pest  which  I 
at  first  entirely  underrated,  namely,  Tribolium  ferrugineum.  The 
species  is  cosmopolitan,  and  as  I  never  heard  of  damage  done  by  it, 
I  did  not  at  once  give  it  much  attention.  It  was  imported  several 
times  with  lar^e  collections  of  insects  from  the  East  Indies.  The 
flat  body  of  the  larva,  as  well  as  of  the  beetle,  make  it  particularly 
fit  to  enter  boxes  through  the  smallest  crack.  As  the  collections 
were  exceedingly  large,  it  was  impossible  to  take  care  of  tliera  im- 
mediately in  a  thorough  manner,  and  I  observed  an  alarming  increase 
of  the  insect.  It  was  rather  difficult  to  overcome,  but  I  succeeded 
by  incessant  care,  partly  by  throwing  away  the  worst  infested  in- 
sects, partly  by  killing  individuals  which  I  forced  to  come  out  of  the 
body  of  specimens  by  filling  the  whole  box  with  tobacco  smoke.  I 
saw  the  beetles  and  larvie  running  out  when  the  smoke  began  to  fill 
the  box,  then  I  closed  the  box  for  an  hour  or  two,  when  I  found 
them  all  dead.  With  Tribolinus  there  was  imported  another  cosmop- 
olite, Syloanus  surinamensis.  I  was  informed  by  Dr.  LeConte  that 
it  is  a  beneficial  insect  and  feeds  upon  Tribolium. 

Westwood,  in  his  Introduction,  says  that  he  has  observed  Triho- 
Hum  ferrugineum  infesting  insects  imported  from  East  India.  It  is 
remarkable  that  this  cosmopolite  seems  to  assume  injurious  habits 
only  there. 

The  most  annoying  pest  I  have  had  to  do  with  in  late  years  is  the 
common  clothes  moth.  Tinea  (fiecophora)  flaoifrontella.  I  am  not 
prepared  to  state  if  thia  species  is  certainly  the  T.  flavifrontella  of 
Europe,  as  I  have  no  typical  specimens  before  me,  and  confess  to  be 
somewhat  in  doubt  about  the  determination.  The  name  is  used  in 
the  last  edition  of  HarAs,  and  by  Dr.  Packard,  for  this  very  common 
and  injurious  insect.  I  first  made  its  acquaintance  in  the  collection 
in  the  new  work  room,  which  was  used  before  for  storing  skins  of 
mammals  and  birds,  and  birds'  nests,  and  of  coorse  harbored  plenty 
of  moths.     As  there  are  large  cabinets  attached  to  the  wall,  it  was 
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impossible  to  cheek  their  visits,  which  of  course  were  chiefly  limited 
to  freshly  collected  or  newly  spread  insects,  where  the  boards  were 
left  uncovered.  Now,  every  spreading  board  is  fitted  to  go  in  a  well 
closing  box.  Nevertheless  it  is  somewhat  inconvenient  to  be  always 
sure  that  every  box  in  the  room  is  always  well  closed.  The  injury 
done  by  moths  is  ^Iways  irreparable,  as  all  parts  are  covered  by 
spinning,  and  boxes  once  infested  by  moths  I  do  not  consider  safe 
before  several  years  have  past.  As  the  rooms  are  now  entirely  white- 
washed, and,  the  doors  kept  closed,  are  without  connection  with  the 
other  rooms  of  the  Museum,  I  hope  to  get  rid  of  this  pest  in  the 
future .  How  important  it  is  to  keep  the  doors  of  the  insect  rooms 
closed  in  a  museum,  I  had  the  best  proof  three  years  ago.  A  large 
part  of  the  collection  was  on  the  gallery  in  the  second  story,. and  the 
door  of  the  lower  room  was  always  open.  The  next  large  hall  was 
filled  with  stufifed  animals  and  birds,  both  largely  infested,  and  it 
was  thought  best  to  cure  them  with  bicarbonate  of  sulphur.  The 
consequence  of  this  rather  severe  treatment  with  this  dangerous 
explosive  was  that  actually  hosts  of  the  moths  indignantly  emi- 
grated through  the  next  open  door  for  pleasanter  quarters,  and  fell 
at  once  upon  all  the  cabinets  opposite  the  door. 

Several  years  ago  I  made  experiments  with  this  moth.  I 
enclosed  a  certain  number  with  rotten  insects  in  a  phial  with  glass 
stopper,  where  they  propagated  year  after  year.  Three  years  later 
I  remarked  that  the  new  generation  was  visibly  smaller,  and  the 
sixth  year  most  of  the  specimens  were  scarcely  half  as  large  as  the 
common  size  of  the  moth.  But  among  them  I  always  observed  a 
few,  one  or  two,  larger  ones  of  the  natural  size.  Of  course  I  had 
added  nothing  to  their  food  in  all  those  years,  so  that  the  diminution 
of  the  size  was  probably  lack  of  sufficient  food. 

Of  other  museum  pests,  two  species  of  Psocus,  Atropus  divinatorius 
and  ClothUla  puUatoria^  are  exceedingly  rare  in  the  collection,  thanks 
to  our  boxes,  which  are  not  lined  with  paper.  There  is  no  doubt  that 
these  insects  are  very  much  attracted  by  paste  or  glue,  and  are  never 
common  therefore  in  prepared  boxes.  I  think  the  injury  done  by 
them  is  mostly  overrated,  except  where,  as  in  England,  insects  on 
very  short  pins  are  placed  in  paper  boxes.  *  Here,  delicate  insects, 
Ephemerides,  Psocidas,  Microlepidoptera,  are  destroyed.  In  the 
Museum  they  are  so  rare  that  several  times  when  I  wanted  living 
specimens  for  study,*!  hunted  without  success  through  many  boxes. 
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Once  I  found  that  freshly  raised  Bombycidse  were  infested  by  them 
on  the  spreading  board;  now  every  spreading  board  is  carefully 
cleaned,  and  the  cracks  washed  with  alcohol  before  it  is  used.  Afler 
all  I  do  not  consider  them  dangerous  in  a  well  kept  collection. 

A  species  of  Acarus,  probably  Tyroglyphus,  was  only  once  im- 
ported with  a  box  of  insects.  I  knew  them  very  well  as  one  of  the 
most  dangerous  enemies,  and  at  once  prevented  their  increase.  Of 
all  the  insects  mentioned,  I  consider  only  Attagenus  megatoma  and 
Anikrenus  varitu  and  scrophularice  as  really  dangerous  pests.  Der- 
mestes  lardarius  cannot  be  at  home  in  a  well  kept  collection,  and 
mostly  appears  by  bad  fortune,  which  sometimes  happens  in  a  large 
museum  only.  The  entire  separation  of  the  entomological  rooms 
from  the  rooms  for  the  other  animals,  specially  for  mammals,  birds 
and  skeletons,  can  prevent  their  intrusion.  This  is  always  done  in 
every  large  and  well  kept  museum. 

It  is  rather  interesting  to  compare  the  museum  pests  in  Europe 
with  these  data,  which  of  course  apply  otily  to  the  Museum  of  Cam- 
parafive  Zoology,  and  I  am  not  aware  that  other  data  about  Ameri- 
can museum  pests  are  published. 

D.  lardarius  is  there  as  common  as  it  is  here,  and  too  large  to  be 
easily  overlooked,  therefore  not  really  dangerous.  Attagenus  pellio 
and  megatoma  are  both  common  in  countries,  but  in  Europe  A^ 
pellio  is  a  real  pest,  and  very  troublesome;  here  A.  megatoma  is 
exceedingly  dangerous,  though  I  never  heard  of  injury  done  by  it  in 
Europe.  The  species  of  Anthi-enus  show  a  similar  distribution. 
A.  museifrum  and  A.  varius  are  both  common  in  Europe,  but  only 
the  first  is  a  very  important  pest;  the  latter  I  never  saw  in  collec- 
tions, though  it  is  here  the  most  dangerous  enemy.  A.  scrophula- 
rice,  now  very  obnoxious  here,  is  known  as  dangerous  for  woollen 
cloths  and  hides,  or  similar  things,  and  is  mentioned  by  Herbst  in 
museums. 

Tribolium,  a  very  cosmopolitan  insect,  is  nowhere  recorded  as  a 
pest  except  in  imported  East  Indian  collections;  and  probably  also 
in  East  India. 

Concerning  the  moths  I  am  not  prepared  for  a  definite  statement. 
T.  flavi/rontella  I  do  not  find  recorded  as  injurious  in  Europe,  and 
I  believe  the  moth  destroying  European  collections  is  a  different 
species,  probably  0.  sarcitella.  But  I  had  then  no  special  knowledge 
of  the  moth,  and  therefore  I  am  not  able  to  give  a  decided  opinion. 
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A.  diviriatorius  is  here,  as  there,  equally  common.  CLpuUatoria  is 
probably  not  of  any  marked  influence.  But  I  believe  that  the  young 
of  Psocus  domesticus  sometimes  do  the  harm  attributed  to  A.  divina' 
torius.  At  any  rate  dead  imagos  are  not  rarely  found  in  boxes 
believed  to  be  infested  with  A,  divinatorius,  therefore  the  latter  is 
sometimes  erroneously  considered  to  be  the  previous  stage  of  Ps. 
domesticus. 

It  would  be  rather  interesting  to  compare  the  insect  pests  of  other 
parts  of  the  world  with  those  observed  here  and  in  Europe.  But  the 
few  scattered  observations  do  not  allow  any  comparison.  The  small 
house  ants  and  white  ants,  where  they  exist,  destroy  everything. 
Fortunately  I  have  no  personal  experience  about  them. 

Concerning  the  best  prevention  against  insect  pests  I  may  repeat 
acrain,  I  believe  that  having  well  closing  boxes,  and  never  putting 
additions  into  the  collection  before  they  are  safe,  are  the  only  things 
to  be  done  in  a  well  kept  collection.  All  other  recommended  rem- 
edies are  only  a  poor  help  for  bad  boxes,  and  not  needed  if  they  are 
well  made,  and  kept  in  good  repair. 

0.  fl<ivifrontella  is  described  first  by  Schiffermueller,  who  says  that 
the  larva  is  unknown.  Fabricius  described  it  after  the  former  type, 
and  adds  only  in  the  second  edition,  '^  living  in  insect  collections  and 
feathers  in  Austria."  T.  vestianella  L.,  which  name  was  first  accepted 
by  Harris  for  the  American  moth,  is  an  Oecophora,  hardly  determin- 
able, as  Prof.  Zeller  says. 

Mr.  Henry  Edwards  said  that  Anthrenus  tnuseorum^  A. 
varius  and  Psocus  were  not  common  in  California,  but  that 
there  th€  real  trouble  in  collections  is  with  Acari.  He  had 
also  found  ants  very  troublesome  in  collections  of  fresh  speci- 
mens at  Panama  and  in  New  York. 

Mr.  E.  P.  Austin  remarked  that  he  had  seen  Triboliura 
oompion  in  one  lot  of  insects.  He  had  noticed  that  in  Otio- 
rhynchus  as  in  the  museum  pests  mentioned  by  Dr.  Hagen , 
species  common  in  Europe  were  rare  here  and  vice  versa. 
Thus  0.  ligneus  *  is  common  here,  0,  sulcatus  rarer,  while  in 
Europe  the  opposite  is  true. 

1  since  the  above  was  printed  some  doubt  baa  been  thrown  on  this  determina- 
tion. —  E.  P.  A. 
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Greneral  Meeting.    November  6,  1878. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.    Twenty-two 
persons  present. 

In  the  absence  of  a  quorum,  the  election  of  members  was 
postponed. 

The  President  briefly  described  the  formation  of  "  pot- 
holes" and  introduced  Mr.  M.  P.  Kennard,  who  gave  an  ac^ 
count  of  the  remarkable  examples  of  this  kind  at  Lucerne, 
Switzerland.  These  are  among  the  largest  pot-holes  in  the 
world,  one  measuring,  according  to  the  guide  books,  twenty- 
seven  feet  in  diameter  and  eighteen  feet  in  depth,  the 
boulders  at  the  bottom  weighing  many  tons,  and  made  of 
granite  which  is  found  in  place,  about  &fiy  miles  distant. 
Mr.  Kennard  showed  and  presented  to  the  Society  a  mono- 
chrome picture  of  this  group  of  pot-holes. 

The  thanks  of  the  meeting  was  voted  to  Mr.  Kennard  for 
the  communication  and  picture. 

The  following  papers  were  read  : 

A  Century  or  Orthoptera.    Decade  VIII.  —  Acrioii  (Me- 
LANOPLUs).      By  Samuel  H.  Scudder. 

71.  Melanoplus  tenebrosus.  Of  medium  size.  Head  not 
elevated,  moderately  arched;  eyes  moderately  prominent;  vertex 
between  the  eyes  about  as  broad  as  the  length  of  the  first  antennal 
joint,  the  foveola  rather  shallow,  but  with  distinct  blunt  bounding 
walls,  which  have  a  subovate  outline;  frontal  ridge  slightly  com- 
pressed above,  sulcate  at  the  ocellus  and  below,  laterally  punctulate 
above.  Pronotum  pretty  uniform,  scarcely  expanding  on  the  po^^te- 
nor  lobe,  which  is  only  slightly  separated  from  the  anttrior  lobe,  the 
former  obscurely  punctate;  median  carina  slight,  distinct  only  at  the 
extreme  front  and  on  the  posterior  lobe;  lateral  cariuae'  tolerably 
distinct;  transverse  sulci  of  anterior  lobe  slight,  the  anterior  scarcely 
cutting  the  median  carina.  Tegmina  a  little  longer  than  the  body. 
Terminal  ventral  segment  of  <f  abdomen  scoop-shaped,  subquadrate 
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and  eulire,  supraanal  plate  rounded,  triangular,  of  about  equal 
length  and  breadth,  the  marginal  apophyses  of  the  preceding  seg- 
ment reduced  to  a  pair  of  slight  blunt  tubercles;  anal  cerci  small, 
compressed,  the  basal  two-tbirds  straight,  slightly  tumid,  directed 
backward,  tapering  slightly,  the  apical  third  forked,  the  forks  at 
right  angles,  the  upper  twice  as  broad  and  half  as  long  again  as  the 
lower,  compressed,  straight,  but  a  little  incurved,  rounded  at  the  tip; 
the  lower  more  nearly  in  the  course  of  the  basal  portion,  straight, 
bluntly  tipped ;  basal  tooth  of  the  lower  valves  of  the  ovipositor  of 
the  9  sharp,  triangular,  as  long  as  broad. 

The  general  color  above  is  a  very  dark,  almost  blackish  brown,  the 
cf  darker  than  the  9,  beneath  dirty  elive.  The  face  is  more  or  less 
purplish,  the  sides  of  the  head  flecked  with  yellowish  green  and  with 
black ;  antennie  reddish  at  the  base,  becoming  more  and  more  fuscous 
apically;  behind  the  eyes  is  a  black  band  which  crosses  the  upper 
margin  of  the  lateral  lobes  of  the  prothorax,  but  from  the  general 
infuscation  of  the  latter  is  not  very  distinct;  the  single  female  has  a 
broad  median  belt  of  rust  red  on  summit  of  head  and  prothorax, 
fading  or  becoming  infuscated  posteriorly.  Tegmina  very  dark 
brown  or  blackish,  especially  in  the  cf ,  with  a  few  inconspicuous 
black  flecks  down  the  median  area.  Fore  and  middle  femora  reddish 
brown,  infuscated  above,  especially  at  the  apex;  hind  femora  mostly 
blackish  externally,  with  an  oblique,  more  or  less  broken,  median 
and  basal  band  of  dull  testaceous  in  the  males;  knees  black;  hind 
tibiae  red,  with  a  black  or  blackish,  narrow  basal  annulus  in  the 
males,  the  spines  black  ;  the  tarsal  joints  red,  black  tipped. 

Length  of  body,  cf ,  22  mm.,  9,  26  mm.;  of  antennae,  cT,  10.5  mm., 
?,  9.5  mm.;  of  tegmina,  cf,  16.5  mm.,  9,  20.5  mm.;  of  hind  femora, 
cf,  13  mm.,  9,  14  mm.     2  <f,  1  9.   North  Carolina,  Morrison. 

The  species  has  the  general  aspect  of  M.  femur-rubr urn  (Burm.), 
but  from  its  forked  cerci  is  more  nearly  allied  to  M.  coUinus  Scudd., 
and  to  the  species  next  described. 

72.  Melanoplus  arizonfia.  Of  medium  size.  Head  rather 
small,  subcoinpressed,  not  elevated,  moderately  arched;  eyes  moder- 
ately prominent ;  vertex  between  the  eyes  as  broad  as  the  length  of 
the  basal  antennal  joint,  the  foveola  very  shallow,  with  moderately 
sharp,  but  not  prominent,  lateral  walls,  which  give  it  a  subspatulate 
form;  frontal  ridge  rather  broad,  above  slightly  tumid,  with  punctu- 
late  sides,  scarcely  broader  below,  sulcate  at  the  ocellus,  and  to  some 
degree  below  it.    Pronotum  rather  slender,   rather  uniform,   but 
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distinctly  broadening  on  the  posterior  lobe,  which  is  separated  from 
the  anterior  by  a  considerable  depression  and  a  pretty  deep  sulcus ; 
posterior  lobe  rather  distinctly  punctate;  median  carina,  though 
slight,  distinct  throughout;  lateral  carinse  obscure  on  the  anterior 
lobe,  the  middle  of  the  anterior  half  of  the  lateral  lobes  tumid  just 
below  their  place;  transverse  sulci  of  anterior  lobe  distinct  through- 
out, but  not  severing  the  median  carina.  Tegmina  considerably 
longer  than  the  body.  Terminal  ventral  segment  of  cf  abdomen 
scoop-shaped,  rounded,  entire;  supraanal  plate  (so  far  as  can  be 
seen  on  the  single  specimen  in  which  the  parts  are  somewhat  con- 
cealed) semi-ovate,  broadly  rounded  apically,  longer  than  broad;  the 
marginal  apophyses  of  the  preceding  segment  slender,  aculeate,  par- 
allel, approximate,  about  half  as  long  as  the  supraanal  plate;  anal 
cerci  moderate  in  size,  compressed,  the  basal  half  tapering  consider- 
ably, straight,  directed  backward,  the  apical  half  a  little  incurved, 
nearly  equal,  enlarging  a  little  apically,  and  notched  at  the  tip;  basal 
tooth  of  lower  valves  of  the  ovipositor  of  the  9  sharp,  triangular,  as 
long  as  broad. 

The  specimens  on  which  this  description  is  based  were  collected 
in  alcohol,  and  little  can  be  said  of  the  colors;  there  is  a  more  or  less 
broken  black  band  extending  from  the  eye  over  the  upper  part  of 
the  lateral  lobes  as  far  as  the  posterior  transverse  sulcus;  the  hind 
femora  may  have  been  faintly  banded,  the  hind  tibisB  were  probably 
red  with  black  spines,  and  there  is  a  distinct  row  of  fuscous  quadrate 
spots  down  the  middle  area  of  the  tegmina,  especially  in  the  female. 

Length  of  body,  <f ,  21  mm.,  ?,  22  mm.;  of  antennie,  (f,  9  mm., 
9,  8  mm.;  of  tegmina,  (^,  19  mm.,  9,  19  mm.;  of  hind  femora,  (^, 
12.5  mm.,  9,  18.5  mm.  1  cf,  1  9.  Arizona.  Through  the  kind 
communication  of  Prof.  Cyrus  Thomas. 

This  insect  again  has  the  general  aspect  and  size  of  M.  femur- 
rubrum  (Burm.),  but  is  more  nearly  allied  to  the  species  last  de- 
scribed. In  the  peculiar  termination  of  the  anal  cerci  it  somewhat 
resembles  the  group  of  heavy  bodied  Melanopli  to  which  ilf.  fetnora- 
tus  (Burm.)  belongs,  but  there  its  special  resemblance  ceases. 

78.  Melanoplos  infantilis.  One  of  the  smallest,  if  not  the 
smallest,  species  known.  Head  rather  large,  but  not  elevated,  and 
moderately  arched.  Eyes  rather  large,  moderately  prominent ;  ver- 
tex between  the  eyes  scarcely  broader  than  the  first  antennal  joint 
((f),  or  broader  than  the  length  of  the  same  (9)  ;  fastigium  deeply 
and  roundly  (d"),  or  shallowly  and  flatly  (9),  sulcate,  the  latersd 
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edges  blunt,  and  either  slightly  (9)  or  distinctly  (c?)  divergent  and 
then  convergent  anteriorly ;  frontal  ridge  broad,  nearly  equal,  slightly 
larger  below  than  above,  tumid  (?)  or  flat  (cf)  above,  with  a  row  of 
punctaB  on  either  side,  narrowly  and  rather  slightly  sulcate  at  and 
just  below  the  ocellus.  Fronotum  rather  uniform,  subequal,  the 
posterior  lobe  broadening  slightly,  especially  in  the  (^,  and 
subpunctate;  the  median  carina  distinct  throughout,  but  much 
more  slight  on  the  anterior  than  on  the  posterior  lobe;  lateral  carinse 
tolerably  distinct  throughout,  but  blunt;  transverse  sulci  of  anterior 
lobe  distinct  throughout,  unusually  sinuous,  not  severing  the  median 
carina.  Tegniina  a  little  longer  than  the  body.  Terminal  ventral 
segment  of  cf  abdomen  with  its  posterior  margin  elevated  and 
notched;  supraanal  plate  rounded  triangular,  the  extreme  apex 
excised,  fully  as  broad  as  long,  the  marginal  apophyses  of  the  pre- 
ceding segment  reduced  to  a  pair  of  minute  and  blunt  triangular 
teeth;  anal  cerci  thickened  and  tumid  at  base,  immediately  narrow- 
ing to  half  the  width,  almost  immediately  broadening  again,  curving 
inward  while  they  run  backward  and  upward,  and  forking,  the  upper 
branch  directed  upward  and  inward,  nearly  as  large  as  the  basal 
expansion,  subtriangular,  a  little  longer  than  broad,  compressed  and 
apically  rounded;  the  other  arm  much  longer,  nearly  as  long  as  the 
rest  of  the  appendage,  slender,  tapering,  but  bluntly  pointed 
and  directed  backward  and  inward,  a  little  arched  from  beneath; 
basal  tooth  of  the  lower  valves  of  ovipositor  of  the  9  lai^e,  trian- 
gular, sharp,  as  long  as  broad. 

The  general  color  is  a  dark  griseous,  the  vertex  of  the  head 
marked  in  black  and  dull  yellow  in  a  somewhat  radiate  fashion,  the 
whole  face  and  sides  of  head  brownish  olive  or  livid  yellow,  flecked 
more  or  less  abundantly  with  black;  the  antennie  are  pale  dirty 
yellow,  becoming  infuscated  toward  the  tip;  behind  the  eye  is 
a  broad  black  band,  often  edged  with  yellow  above,  which  also  trav- 
erses the  upper  half  or  less  of  the  anterior  half  of  the  deflected 
lobes  of  the  pronotum,  and  is  often  enlivened  by  a  small  pale  quad- 
rate patch  in  the  centre  of  the  deflected  lobes ;  the  rest  of  the  latter 
varies  from  yellow  to  brown,  palest  next  the  margins;  the  upper 
surface  of  the  pronotum  varies  a  good  deal,  but  is  usually  grise- 
ous, often  with  a  median  belt  of  dirty  yellow  or  ferruginous,  edged 
on  the  front  portion  of  the  posterior  lobe  by  a  pair  of  oblique, 
crescentic,  longitudinal  or  converging  patches  of  black.  Tegmina 
cinereous,  with  alternate  minute  blocks  of  yellow  and  blackish  fus- 
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coos  in  the  median  area,  apically  changing  to  scattered  square  fus- 
cous dots.  Hind  femora  below  straw  yeUow,  above  dark  brown, 
with  a  pair  of  conspicuous,  very  oblique,  pale  bars  at  the  middle 
and  next  the  base;  hind  tibisB  pale,  glaucous,  becoming  paler  next 
the  base  and  straw  yellow  at  the  tip,  the  spines  more  or  less  heavily 
black  tipped;  hind  tarsi  yellowish. 

Length  of  body,  cf,  13.5  mm.,  9,  16.5  mm.;  of  antennse,  c^,  5  mm., 
9,  5  mm.;  of  tegmina,  <f,  11.5  mm.,  cf,  11  mm.;  of  hind  femora,  cf,' 
9  mm.,  9,  9  mm.  14  cf,  22  9,  mostly  collected  by  myself,  either  in 
various  parts  of  the  South  Park,  Colorado,  8-10,000  ft.  elevation, 
Aug.  11-16,  or  at  Florissant,  Colo.,  8000  ft.,  Aug.  17-22,  1877. 
Others  were  taken  in  Colorado  at  an  elevation  of  5,500  ft.  by 
Mr.  Morrison,  and  at  Evanston,  Wyo.  (6800  ft.),  on  Aug.  6,  by 
myself. 

This  is  a  very  interesting,  lively  and  trim  little  species,  which 
seems  to  be  most  nearly  allied  to  M.  coUinus  Scudd.,  but  differs 
from  all  the  species  whose  males  have  forked  anal  cerci,  in  that  the 
lower  branch  of  the  fork  is  much  the  larger,  and  in  having  the  last 
ventral  segment  notched,  as  in  Af.  xpretust  (Uhl.). 

74.  Melanoplus  variolosus.  Of  medium  size.  Head  very 
slightly  elevated,  a  very  little  arched;  eyes  rather  prominent, 
squarely  cut  in  front,  the  frontal  ridge  more  than  usually  prominent; 
vertex  between  the  eyes  as  broad  (cf),  or  half  as  broad  again  (9),  as 
the  first  antennal  joint;  foveola  rather  shallow,  particularly  in  the 
9 ,  the  sides  in  front  of  the  eyes  blunt,  gently  diverging  and  then 
convei^ing,  but  in  the  9  subparallel;  frontal  ridge  scarcely  con- 
tracted above,  scarcely  enlarged  at  the  ocellus,  at  and  below  which 
it  19  somewhat  sulcate.  Pronotum  enlarging  on  the  posterior  lobe, 
laterally  subtumid  in  an  irregular  way  on  the  anterior  lobe,  the  pos- 
terior lobe  faintly  punctate;  median  carina  distinct  on  the  posterior, 
faint  (and  posteriorly  obsolete)  on  the  anterior  lobe;  sides  of  the 
pronotum  hardly  shouldered,  or  with  very  rounded  shoulders;  trans- 
verse sulci  of  anterior  lobe  pretty  distinct  and  continuous.  Teg- 
mina extending  to,  of  a  little  beyond,  the  tip  of  the  abdomen. 
Terminal  segment  of  cT  abdomen  shallowly  scoop-shaped,  the  edge 
entire,  but  just  below  it,  at  the  extremity,  a  conical  projecting  tuber- 
cle; supraanal  plate  rounded  triangular,  pointed,  fully  as  broad  as 
long,  the  marginal  apophyses  of  the  preceding  segment  consisting  of 
minute  triangular  denticles ;  anal  cerci  flabellate,  consisting  each  of 
a  very  broad  upturned  lateral  lamella,  whose  anterior  edge  is  gently 
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convex,  whose  lower  is  strongl^r  convex  only  at  the  expanded  base, 

and  there  thickened,  the  tip  rounded,  angular,  and  the  whole  half  as 

long  again  as  the  extreme  width;  basal  tooth  of  the  lower  valve  of 

the  ovipositor  of  the  ?  sharp,  triangular,  nearly  as  long  as  broad. 

The  general  color  is  a  ferruginous  brown  above,  mottled  strongly 

with  blackish  fuscous,  livid  brown  below ;  a  blackish  brown  median 

stripe  broadening  posteriorly  passes  from  between  the  eyes  to  the 

back  of  the  head,  but  seldom  continues,  and  then  less  deeply,  upon 

the  prothorax ;  the  face  and  sides  of  the  head  vary  from  yellow  to 

testaceous,  and  are  seldom  blotched  by  dusky  colors,  excepting  on 

the  cheeks;  the  antennae,  which  are  unusually  long,  are  of  a  lighter 

or  darker  testaceous,  and  are  scarcely  infuscated  at  tip;  a  more  or 

less  broken  black  patch  occupies  the  upper  part  of  the  anterior  half 

of   the  deflected  lobes  of  the  prothorax.     The  tegmina  are  dark 

brownish  cinereous,  with  a  narrow  median  yellow  stripe,  frequently 

broken  by  quadrate  fuscous  or  blackish  spots,  and  similar  blackish 

spots  are  scattered  rather  distantly  all  over  the  tegmina,  giving  them 

an   unusually  speckled  appearance.    Hind  femora  variable,  either 

with  oblique  pale  patches  on  a  dark  ground,  or,  and  generally,  the 

reverse;  hind  tibiae  glaucous,  with  black  tipped  spines;  tarsi  testa- 
ceous. 

Length  of  body,  d* ,  18  mm.,  ?,  25  mm.;  of  antennae,  <f ,  9.5  mm.,  ?, 
10.25  mm.;  of  tegmina,  <^,  16  mm.,  9,  21  mm.;  of  hind  femora,  <f, 
11.5  mm.,  9,  14  mm.  8  cf,  4  ?.  Lakin,  Kansas  (3000  ft.).  Sept  1; 
Pueblo,  Col.  (4700  fl.),  July,  8-9,  Aug.  30-31.  It  was  also  taken  by 
Mr.  Morrison  in  Colorado  at  an  elevation  of  about  5500  fl. 

A  peculiar  species,  somewhat  related  to  M,  glaucipes  (Scudd.). 

75.  Melanoplus  flabellifeir.  Of  rather  small  size.  Head 
scarcely  elevated,  well  arched;  eyes  neither  large  nor  very  promi- 
nent; vertex  between  the  eyes  rather  broader  than  the  first  joint  of 
antenna,  the  foveola  pretty  deep,  faintly  subspatulate,  with  abrupt 
but  blunt  bounding  walls;  frontal  ridge  slightly  contracted  above, 
and  very  slightly  just  below  the  ocellus;  otherwise  scarcely  enlarging 
from  above  downward,  scarcely  depressed  above  th^  ocellus,  strongly 
sulcate  at  and  below  the  same.  Pronotum  rather  simple,  the  poste- 
rior lobe  expanding  somewhat;  the  unequal  halves  of  the  anterior 
lobes  each  slightly  tumid  laterally,  and  as  a  whole,  slightly  expand- 
ing anteriorly;  median  carina  nearly  obsolete  on  the  posterior  por- 
tion of  the  anterior  lobe,  but  otherwise  nearly  equal;  transverse  sulci 
of  the  anterior  lobe  pretty  distinct,  the  posterior  severing  the  median 
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carina;  posterior  lobe  scarcely  punctate.  Tegmina  a  little  longer 
than  the  body.  Terminal  segment  of  cf  abdomen  prow-shaped, 
straight,  ending  in  a  blunt  conical  projection;  supraanal  plate  trian- 
gular, bluntly  pointed,  the  sides  a  little  convex^  rather  longer  than 
broad,  the  marginal  apophyses  of  the  preceding  segment  forming  dis- 
tinct, pointed,  triangular  teeth.  Anal  cerci  large,  flabellate,  upturned, 
twice  as  long  as  the  mean  breadth,  tapering  but  little,  the  extremity 
broadly  rounded. 

The  general  color  is  cinereo- plumbeous,  the  head  and  prothorax 
dusky  above,  with  the  usual  black  belt  behind  the  eye,  extending 
over  the  anterior  lobe  of  the  prothorax;  antennas  pale  castaneous, 
paler  at  base;  tegmina  with  a  line  of  faint  fuscous  blotches  in  the 
middle  field;  liind  femora  livid  brown  on  the  outer  face,  heavily 
marked  with  rufo-fuscous  in  oblique  bands,  orange  beneath;  hind  tib- 
iiB  rather  dark  glaucous  with  black  spines. 

Length  of  body,  16.5  mm.;  of  antennso,  7.2  mm.;  of  tegmina,  18.75 
mm.;  of  hind  femora,  9.5  mm.  1  cf.  South  Park,  Col.  (8-10,000  il.), 
taken  Aug.  11  and  16. 

In  all  its  structural  features,  this  species  closely  resembles  the  pre- 
ceding, of  which  it  may  be  considered  as  a  subalpiue  representative. 
It  is,  however,  much  smaller  and  its  general  appearance  is  very  differ- 
ent, wholly  lacking  the  mottled  markings  of  that  species. 

76.  MelanopIilS  fCBdus.  Of  medium,  or  rather  large  size. 
Head  rather  large,  not  elevated,  slightly  arched.  Eyes  pretty  large 
but  not  prominent;  vertex  between  the  eyea  as  broad  (cf)  or  half  as 
broad  again  (V)  as  the  first  antennal  joint;  foveola  shallow  (9)  or 
moderate  (cf),  with  low,  stout,  nearly  parallel  bounding  walls,  and 
scarcely  expanding  in  front;  frontal  ridge  stout,  well  advanced,  sub- 
equal,, scarcely  enlarging  downward,  above  fiat  at  the  ocellus,  and 
below  a  little  and  broadly  sulcate.  Pronotum  simple,  the  posterior 
lobe  coarsely  and  faintly  punctate,  expanding  very  slightly,  and, 
on  either  side  anteriorly,  depressed  a  little  above;  the  anterior  lobe 
narrowed  a  little  in  front,  but  above  only,  both  the  transverse  sulci 
equally  distinct  and  continuous  throughout,  median  carina  slight  and 
confined  to  the  posterior  lobe,  lateral  carinso  subobsolete.  Tegmina 
extending  a  little  (9),  or  considerably  (cf),  beyond  the  tip  of  the 
abdomen.  Terminal  ventral  segment  of  cf  abdomen  scoop-shaped, 
but  slightly  produced  at  the  apex,  the  edge  entire;  supraanal  plate 
triangular,  bluntly  pointed,  considerably  longer  than  broad,  the  sides 
nearly  straight,   slightly  puckered  iii  the  middle;    the    marginal 


Soadder.]  70  [November  6, 

apophyses  of  the  preceding  segment  consist  of  waTj,  depressed, 
conical,  pointed  projections  diverging  at  nearly  right  angles,  about 
half  as  long  as  the  cerci.  Anal  cerci  forming  very  simple  com- 
pressed laminss,  the  basal  three-fiflhs  straight,  tapering  a  little  and 
directed  backward  and  a  little  upward,  the  apical  two-fiflhs  also 
straight,  enlarging  slightly,  keeping  the  same  direction  but  bent  a 
little  inward,  the  outer  surface  a  little  concave,  the  extremity 
squarely  docked,  its  comers  rounded;  basal  tooth  of  the  lower  valves 
of  the  ovipositor  of  the  9  sharp,  triangular,  but  much  broader  than 
long. 

The  general  color  is  a  dirty  cinereous  above,  a  dingy  clay  yellow 
below;  antennss  dull  testaceous,  becoming  somewhat  ferruginous 
toward  the  tip;  a  pretty  broad  and  usually  distinct  blackish  brown 
or  piceous  band  extends  from  behind  the  eye  along  the  upper  border 
of  the  deflected  lobes  as  far  as  the  posterior  sulcus,  and  sometimes  as 
a  blurred  and  expanded  continuation  of  it,  across  the  posterior  lobe 
also.  Tegmina  brownish  cinereous,  the  anal  field  sometimes  a  little 
lighter,  the  median  field  enlivened  to  a  greater  or  less  extent,  but 
seldom  conspicuously,  by  an  alternation  of  blackish  and  pallid  longi- 
tudinal quadrate  spots.  Hind  femora  dirty  clay  brown  with  dusky 
incisures,  above  with  a  median  and  subapical  dusky  or  dark  fuscous 
patch;  hind  tibiss  red,  with  black  tipped  spines. 

Length  of  body,  <f ,  24  mm.,  ?,  30  mm.;  of  antenns,  cf,  13.5  mm., 
9, 12  mm.;  of  tegmina,  d",  21  mm.,  ?,  24  mm.;  of  hind  femora,  <f,  14 
mm.,  9,  16.5  mm.  12  <f,  11  9.  Pueblo,  Colorado,  Aug.  30-31. 
Taken  in  abundance  in  the  river  bottom,  by  Mr.  Bowditch  and 
myself. 

This  insect  is  closely  related  to  M,  Packardii  Scudd.,  but  by  its 
dingy  coloring  presents  a  very  different  appearance. 

77.  Melanoplus  ourtus.  Of  rather  small  size.  Head  of 
moderate  size,  not  elevated,  moderately  arched.  Eyes  rather  small, 
somewhat  prominent  in  the  cf .  Vertex  between  the  eyes  as  broad 
(cf),  or  nearly  half  as  broad  again  (9),  as  the  first  antennal  joint; 
foveola  shallow,  with  distinct  and  abrupt,  but  rounded  bounding 
walls,  which  diverge  a  very  little  in  front  of  the  eyes  and  then  con- 
vei^;  frontal  carina  scarcely  contracted  above,  where  its  face  is 
either  flat  (^)  or  slightly  tumid  (9),  at  and  below  the  ocellus  rather 
narrowly  sulcate,  deeper  in  the  cf  than  in  the  9 ;  antennas  longer 
than  usual.  Pronotum  simple,  the  posterior  lobe  scarcely  expand- 
ing, minutely  rugulose;  median  carina  distinct  only  on  the  posterior 
lobe  and  at  the  anterior  extremity  of  the  anterior  lobe;  elsewhere 
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obsolete,  or  subobsolete;  transyerse  sulci  of  anterior  lobe  equally 
distinct  and  generally  continuous,  or  broken  only  at  the  median 
carina;  lateral  carinas  distinct  on  the  posterior  half  of  the  protlioraz« 
Te((inina  abbreviated,  about  two-thirds  as  long  as  the  abdomen. 
Terminal  ventral  segment  of  cf  abdomen  scoop-shaped,  the  extrem- 
ity a  little  produced  and  elevated,  entire ;  supraanal  plate  shaped  as 
in  M./ctduSy  the  marginal  apophyses  of  the  preceding  segment  con- 
sisting of  a  pair  of  minute,  parallel,  distant,  tubercular  teeth,  twice 
as  long  as  broad.  Anal  cerci  simple,  straight  and  subequal,  being 
contracted  a  little  in  the  middle,  nearly  four  times  as  long  as  the 
mean  breadth,  directed  upward  and  backward,  and  the  apical  upper 
third  incurved  and  externally  tumid,  the  tip  broadly  rounded;  basal 
tooth  of  lower  valves  of  9  ovipositor  sharp,  prominent,  triangular, 
but  much  longer  than  broad. 

The  general  color  is  fusco-plumbeous  above,  dark  clay  yellow 
below;  face  and  cheeks  dull  plumbeous,  flecked  with  griseous,  the 
top  of  the  head  dusky,  and  behind  the  eyes  a  piceous  band  extend- 
ing over  the  upper  part  of  the  deflected  lobes  to  the  posterior  sulcus, 
and  sometimes,  as  a  fuscous  cloud,  beyond  it;  antenn»  ferruginous, 
yellowish  toward  base,  dusky  toward  tip.  Tegmina  tapering,  the 
middle  line  scarcely  marked  by  faint  paler  and  darker  flecks.  Hind 
femora  blackish  externally,  with  broad  angulated  patches  of  dirty 
clay  yellow;  beneath  pale  reddish,  and  at  tip  black;  hind  tibisB  red, 
with  a  greenish  base,  mostly  obscured  by  a  black  or  fuscous  annul  us, 
and  armed  with  black  spines. 

Length  of  body,  cf,  18  mm.,  V,  23  mm.;  of  antennae,  cT,  9.5  mm., 
9  9.5  mm.;  of  tegmina,  cT,  10  mm.,  ?,  11.5  mm.;  of  hind  femora, 
<f,  10.75  mm.,  9,  12  mm.  1  d",  1  9.  Colorado  (5500  ft.).  H.  K. 
Morrison. 

This  Melanoplus  belongs  to  the  same  group  as  the  preceding,  and 
approaches  most  closely  in  character  M.  rectus  Scudd.,  a  rare  New 
England  species. 

78.  Melanoplus  interior.  Of  medium  size.  Head  not  ele- 
yated,  scarcely  arched;  eyes  moderately  prominent;  vertex  between 
the  eyes  rather  broader  than  (<f)  or  nearly  twice  as  broad  as  (9)  the 
first  antennal  joint;  foveola  exceedingly  shallow  and  inconspicuous; 
frontal  ridge  subequal,  flat  above,  depressed  at  the  ocellus,  but 
scarcely  sulcate.  Pronotum  simple,  the  dorsal  field  broadening, 
though  only  slightly,  throughout,  the  posterior  lobe  subrugulato- 
punctate,  the  median  carina  distinct  throughout,  the  lateral  carine 
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fading  at  anterior  extremity ;  transverse  sulci  of  anterior  lobe  equal- 
ly distinct,  both  parted  at  the  median  carina.  Tegmina  extending 
beyond,  or  sometimes  in  the  9  only  to,  the  extremity  of  the  abdomen. 
Terminal  segment  of  ^  abdomen  broad  scoop-shaped,  the  posterior 
edge  a  little  lowered,  entire;  supraanal  plate  broad  ovate,  with  par- 
allel sides  and  rounded  tip,  more  than  half  as  long  again  as  broad; 
the  marginal  apophyses  of  the  preceding  segment  forming  a  fork 
with  long,  straight,  Klender,  scarcely  tapering,  bluntly  pointed,  parallel 
arms,  half  as  long  as  the  supraanal  plate ;  anal  cerci  rather  broad  and  a 
little  tumid  at  base,  tapering  at  first  very  rapidly,  especially  above, 
then  gradually,  forming  a  subequal,  slender  blade  which  is  directed 
backward  and  upward  and  curves  inward,  docked  a  little  obliquely 
at  the  tip;  basal  tooth  of  lower  valves  of  9  ovipositor  with  a  sharp 
triangular  tooth  as  high  as  broad. 

In  general  color  and  in  its  variations  this  insect  resembles  M.fe^ 
mur-rubrum  (Burm.).  The  antennae  are  reddish,  more  or  less  infus- 
cated  toward  tip ;  the  upper  portion  of  the  sides  of  the  anterior  lobe 
of  the  prothorax  has  a  broad  piceous  band  which  generally  extends 
onto  the  head;  the  tegmina  are  brownish  cinereous  but  vary 
greatly  in  markings,  some  being  almost  immaculate  or  showing  only 
faint  dusky  flecks  in  the  central  field,  others  being  conspicuously 
marked  along  the  middle  line  by  black  dots  on  a  clay-yellow  ground 
and  besides  furnished  with  fuscous  flecks  all  over  the  wing ;  others 
again  are  sprinkled  with  blackish  dots  throughout.  The  hind  femora 
are  usually  darker  above  than  below,  with  dusky  interstices  and  in- 
dications, above,  of  oblique  blackish  bands  more  or  less  distinct. 
Hind  tibiss  uniform  red  with  black  spines. 

Length  of  body,  <f ,  18.5  mm.,  9,  22.5  mm.;  of  antennae,  cT,  8.5 
mm.,  9,  8.5  mm.;  of  tegmina,  cf,  16  mm.,  9,  16  mm.;  of  hind  femora, 
cf,  11.25  mm.,  9,  13  mm.  9  cf ,  6  9.  I  found  this  species  in  the  vi- 
cinity of  Salt  Lake  City,  Utah  (4300  ft.),  Aug.  1-4.  It  was  also 
taken  by  Dr.  E.  Palmer,  about  the  Wahsatch  Mts.  near  Beaver, 
Utah,  July  12-18,  and  at  Spring  Lake  Villa,  Utah  Co.,  Utah,  Aug. 
1-4;  also  by  Dr.  Palmer  at  Fort  Whipple  in  Arizona,  and  by  Mr. 
Robert  Ridgway,  in  Ruby  Valley,  Nev, 

It  is  closely  allied  to  our  common  eastern  M.  femur-rubrumy  but  ap- 
pears to  live  beside  it  in  the  great  interior  basin  of  the  continent. 

79.  MelanopluB  Bowditchi.  Of  medium  size.  Head  slightr 
ly  elevated,  moderately  arched.  Eyes  rather  large,  pretty  promi- 
nent, especially  in  the  d ;  vertex  between  the  eyes  about  half  as 
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broad  again  as  the  first  antennal  joint,  a  little  broader  in  the  V  than 
in  the  <f  ;  foveola  rather  shallowly  sulcate,  subspatulate  in  form,  the 
bounding  walls  thick  and  low  ;  frontal  ridge  very  equal,  flat  above, 
gently  sulcate  at  and  below  the  ocellus.     Pronotum  simple,  the  pos- 
terior lobe  slightly  expanding,  punctulate,  the  median  carina  slight 
but  distinct  upon  it,  but  wholly  wanting  in  front;  lateral  carinsB  obso- 
lete ;  transverse  sulci  of  anterior  lobe  distinct,  subcontinuous  across 
the  middle.    Tegmina  very  slender,  extending  beyond  (c^)  or  fully 
to  (?)  the  tip  of  the  abdomen.     Terminal  ventral  segment  of  cf  ab- 
domen elongated  scoop-shaped,  the  extremity  a  little  produced,  en- 
tire; supraanal  plate  subquadrato,  longer  than  broad,  the  sides  sub- 
parallel  on  basal  half,  beyond  topering  rapidly,  the  tip  triangularly 
produced,  sharply  angulated;  marginal  apophyses  of  preceding  seg- 
ment stout,  depressed,  attingent  at  base,  beyond  with  inner  margins 
separated  at  an  angle  of  45°,  the  outer  margins  straight  and  parallel, 
the  extremity  obliquely  docked  and  scarcely  incurved,  each  more 
than  half  the  length  of  the  supraanal  plate  and  nearly  three  times  as 
long  as  basal  breadth;  anal  cerci  formed  on  either  side  of  a  long, 
slender,  straight,  compressed   finger   much   expanded  above  at  tlie 
extreme  base,  scarcely  tapering,  bluntly  and    roundly  terminated, 
directed    backward,  somewhat    upward,  and  a  little    inward,  and 
about  as  long  as  the  first  hind  tarsal  joint ;  basal  tooth  of  lower 
▼alve  of  9  ovipositor  blunt,  triangular,  large,  broader  than  long. 

The  general  color  is  a  greyish  brown,  the  eyes  margined  with  dull 
pale  yellow  above,  the  fiace  and  cheeks  olivaceous  with  transverse 
mottlingsof  dusky  ferruginous;  antennae  dull  pale  castaneous;  behind 
the  eye  a  broad  piceous  belt,  sometimes  broken,  sometimes  entire, 
crosses  the  anterior  lobe  of  the  prothorax  on  the  upper  half  of  the  de- 
flected side ;  the  upper  surface* of  the  prothorax  is  brownish  yellow, 
heavily  punctate  or  mottled  with  fuscous.  Tegmina  with  an  ob- 
scure median  row  of  alternate  dusky  and  pallid  spots;  hind  femora 
brownish-yellow,  more  or  less  tinged  with  plumbeous,  the  interstices 
dusky,  with  faint  indications  of  dusky  transverse  stripes  above; 
hind  tibie  bluish-green,  sometimes  dotted  with  black  and  with  black 
spines. 

Length  of  body,  <f,  23  mm.,  V,  26  mm.;  of  antenna,  cT,  10  mm.,  9 
— ;  of  tegmina,  <^,  20  mm.,  9,  20  mm.;  of  hind  femora,  <f,  18  mm., 
9,  14  mm.  1  <f ,  1  9.     Pueblo,  Col.  (4700  ft.),  Aug.  80-31;  collect- 
ed in  company  with  my  friend  Mr.  F.  C.  Bowditch. 
I  only  met  with  a  single  pair  of  this  species  and  t^aye  never  re- 
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ceived  it  from  others;  although  belonging  in  the  group  with  M,ft- 
mw-rubrum  (Burm.)  it  differs  considerably  from  any  other,  the  fe- 
male bearing  a  resemblance  to  M.  collinus  Scudd. 

80.  Melanoplus  flavidus.  Moderately  large  in  size.  Head 
rather  large,  slightly  elevated  and  well  arched ;  eyes  pretty  large  but 
not  prominent;  vertex  between  the  eyes  nearly  (cf)  or  quite  (9)  half 
as  broad  again  as  the  first  an tennal  joint;  foveola  subobsolete  ($),  or 
shallow,  broad,  subequal,  the  sides  moderately  narrow  but  low  ((^) ; 
frontal  ridge  broad,  equal,  above  flat  (cf)  or  tumid  (9),  at  and  below 
the  ocellus  broadly  and  rather  deeply  sulcate.  Pronotum  simple,  the 
anterior  lobe  equal,  the  posterior  expanding  and  punctato-rugulose ; 
median  carina  slight  but  dbtinct  on  the  posterior  lobe,  obsolete  or 
subobsolete  in  front  of  it;  lateral  carinso  subobsolete;  transverse  sulci 
of  anterior  lobe  slight  but  distinct,  continuous.  Tegmina  extending 
a  very  little  way  beyond  the  abdomen.  Terminal  ventral  segment  of 
<f  abdomen  scoop-shaped,  well  rounded,  the  tip  scarcely  produced, 
, entire;  supraanal  plate  regularly  shield-shaped,  about  as  broad  as 
long ;  the  terminal  apophyses  of  the  preceding  segment  shaped  much 
as  in  M.  Bowdiichi  but  thickened  at  the  tip,  as  long  as  the  cerci  or 
nearly  two-thirds  as  long  as  the  supraanal  plate ;  the  anal  cerci 
have  a  triangular  base  and  a  long,  straight,  slender,  bluntly  termi- 
nated, equal  finger  extending  backward  and  upward,  and  inclined  in- 
ward, starting  from  the  lower  posterior  portion  of  the  base;  it  is  as 
long  as  the  terminal  joint  of  the  hind  tarsi;  basal  tooth  of  the  lower 
valve  of  the  ovipositor  of  the  9  small,  triangular,  sharp,  broader 
than  long,  preceded  by  a  smaller  one. 

The  general  color  is  greenish  yellow,  sometimes  a  little  infuscated 
above;  the  head  is  frequently  mottled  with  fuscous;  the  antennas  are 
uniform  yellowish ;  the  usual  stripe  behind  the  eye  over  the  sides  of 
the  pronotum  is  generally  reduced  to  a  very  narrow  dusky  stripe 
next  or  on  the  lateral  carinie,  diminishing  in  size  posteriorly;  or  if  it  is 
broader,  it  invades  the  superior  surface  and  not  the  deflected  lobes ; 
the  upper  surface  of  the  prothorax  has  a  median,  dusky  line  and  the 
summit  of  the  head  a  dusky  basal  triangle.  The  tegmina  partake  of 
the  general  Uvely  tone  to  a  less  extent,  and  the  paler  median  stripe, 
distinct  only  at  base,  is  seldom  flecked  intermittently  with  fuscous. 
Hind  femosa  yellow,  the  upper  half  of  the  outer  face  dusky,  and 
two  oblique  dusky  patches  often  occur  in  the  usual  place  above;  hind 
tibiae  glaucous,  the  spines  white  or  glaucous,  black  tipped. 

Length  of  body,  cf,  26  mm.,  9,  27  mm.;  of  antennae,  cf,  IS  mm.,  9, 
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9.75  mm.;  of  tegmina,  <f,  20.5  mm.,  9,  22  mm.;  of  hind  femora,  cf, 
14  mm.,  9,  15  mm.  2  <f ,  2  9,  taken  at  Mr.  Lake's  camp  at  Morri- 
son, Col.,  Aug.  9. 

This  species  resembles  M.  Packardii  Scudd.  in  general  appearance 
but  belongs  to  the  group  of  3f.  femur-rubrum  (Burm.)  being  closely 
allied  to  the  last  described  species,  from  which  it  differs  greatly  in 
coloration. 

A  Gknturt  of  Orthoptera.     Decade  IX.  —  Acridii  (Pbzo- 
TBTTix).    Bt  Samuel  H.  Scudder. 

81.  Fezotettiz  variegatus.  This  species  is  so  closely  allied 
to  the  well-known  P.  pictus  Thorn,  and  therefore  so  distinct  from  all 
other  American  species  of  this  group,  that  it  is  best  described  by 
comparison  with  that  species.  This  is  particularly  the  case,  because 
it  is  known  to  me  only  by  specimens  which  have  lost  their  original 
colqrs  by  immersion  in  alcohol.  Judging  however  by  comparison 
with  similar  specimens  of  P.  picttu  it  would  appear  that  this  new  spe- 
cies differs  from  it  in  having  a  less  vivid  variegation,  and  less  con- 
trasted coloration.  No  doubt  when  fresh  specimens  are  examined, 
many  distinctions  in  colorational  features  may  be  laid  down.  The 
most  noticeable  differences  in  other  directions  are:  —  the  heavier  punc* 
tuation  of  the  posterior  lobe  of  the  pronotum  in  P.  variegatus  (which 
lobe  is  also  slightly  longer,  being  more  produced  posteriorly),  the 
much  more  broadly  oval  tegmina  (which  are  twice  as  long  as  broad  in 
P.piciusa,nd  only  once  and  a  half  times  in  P,  variegatus^  the  length 
being  the  same  in  each),  the  rather  stouter  hind  femora,  the  less 
pointed  anal  cerci,  and  the  slightly  larger  development  of  the  small 
marginal  apophyses  of  the  last  dorsal  segment  of  the  cf  abdomen. 
It  is  of  the  same  size  as  P.  pictus,     2  d",  18  9. 

This  species  is  interesting  as  occurring  only  on  the  western  side  of 
the  continental  divide,  while  P.  pictus  is  confined  to  the  eastern  side. 
I  think  Mr.  Thomas  somewhere  makes  this  latter  statement,  but  I 
can  only  find  the  tabular  reference  in  his  Acrididie  of  N.  America, 
which  states  that  it  belongs  to  the  southern  Rocky  Mt.  region.  It  is 
common  in  Texas,  I  have  taken  it  at  Cucharas  in  Southern  Colorado^ 
but  it  did  not  occur  in  Garland,  across  the  Sangre  de  Cristo  Mts.  I 
also  took  it  on  the  eastern  slope  of  the  divide  at  the  Argentine  Pass 
at  an  elevation  of  12,0G0  ft.  or  more;  it  is  abundant  on  the  plains  all 
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alonor  the  eastern  base  of  the  Rocky  Mts.  in  Colorado,  and  did  not 
occur  about  Green  River  City  in  Wyoming  Territory.  But  it  also 
extends  farther  north  than  Mr.  Thomas  indicates  in  the  place  above 
referred  to,  for  I  have  specimens  taken  by  Mr.  E.  P.  Austin  on  the 
southern  Black  Hills;  by  some  of  the  R.  R.  Surveys  between  Ft. 
Union  and  Ft.  Benton  on  the  upper  Missouri;  and  by  Gen.  Sully  in 
his  explorations  in  Dacota,  at  what  precise  point  is  not  indicated. 
P.  variegatus  on  the  other  hand  has  been  taken  at  San  Diego,  Cali- 
fornia, by  Dr.  Edward  Palmer,  in  Sonora  by  Mr.  Schott,  during  the 
exploration  of  the  Mexican  Boundary  Survey ;  and  ih  Southern  Ari- 
zona by  Dr.  Palmer,  at  Fts.  Whipple  and  Buchanan  and  at  a  point 
forty  miles  east  of  Tucson.  This  is  the  first  instance  recorded  of 
the  occurrence  of  this  group  of  Pezotettix  upon  the  western  side 
of  the  Rocky  Mts. 

82.  Pezotettix  dumioolus.  Vertex  between  the  eyes  very 
narrow,  scarcely  equalling  the  width  of  the  first  antennal  joint;  fove- 
ola  shallow,  slender,  subspatulate,  with  rather  coarse  bounding  walls; 
frontal  ridge  moderate,  equal,  excepting  in  being  very  slightly  and 
roundly  contracted  at  the  summit,  sulcate  at  the  ocellus  and  below  it. 
Frothorax  very  simple,  uniformly  and  slightly  expanding  posteriorly 
the  front  border  straight  or  scarcely  convex,  the  hind  border  slightly 
and  broadly  emarginate  in  the  middle;  the  lateral  carinse  completely 
obsolete  and  uniform,  the  disc  passing  imperceptibly  into  the  de- 
flected lobes;  the  median  carina  faint,  very  blunt,  equal  through- 
out; the  anterior  lobe  is  sparsely  and  rather  faintly  punctate,  the 
posterior  more  distinctly  and  abundantly,  but  with  minuter  punc- 
tfls.  Tegmina  lateral,  minute,  considerably  shorter  than  the  protho- 
rax,  bluntly  rounded  at  tip,  the  inner  margin  nearly  straight,  the 
costal  very  convex,  the  whole  twice  as  long  as  the  extreme  breadth. 
Last  ventral  segment  of  cf  abdomen  quadrate,  tumid,  the  upper  (pos- 
terior) edge  semicircular,  entire,  and  projecting  over  it  a  backward 
directed,  stout,  sub-depressed,  blunt  process,  taking  the  place  of 
the  membrane  which  usually  covers  the  semicircle  in  Pezotettigi;  su- 
praanal  plate  triangular,  a  very  little  longer  than  broad,  the  sides 
nearly  straight,  the  extreme  tip  blunt;  the  marginal  apophyses  of  the 
preceding  segment  reduced  to  a  broad  lamellate  triangular  tooth,  its 
angle  projecting  but  little  at  the  middle  of  either  half  of  the  supra- 
anal  plate;  anal  cerci  broad,  compressed-laminate,  subequal  but 
somewhat  and  broadly  constricted  in  the  middle,  straight  and  direct- 
ed upward,  the  apical  half  also  curved  inward,  the  apex  excised, 
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broadly  rounded  and  produced  a  little  above  (or  in  its  position,  ante- 
riorly). 

The  general  color  is  dark  umber  above,  yellowish  testaceous  be- 
low; face  dull  olivaceous,  in  the  V  apparently  darker  by  infuscation; 
antennae  testaceous,  more  or  less  infuscated  on  the  apical  half;  on 
the  back  of  the  head  a  clay-colored  band,  which  partly  encircles  the 
eye  above,  extends  backward  over  the  pronotum  on  which  it  is  very 
slightly  arched;  a  similar  but  much  broader  and  rather  paler  belt 
borders  the  lower  margin  of  the  deflected  lobes,  while  a  median  line 
of  the  same  color  occurs  on  the  abdomen,  a  mere  line  in  front,  broad- 
ening as  it  passes  backward,  extending  over  the  whole  dorsum 
and  apically  confluent  with  the  lighter  color  of  the  under  surface, 
leaving  on  either  side  between  the  upper  and  lower  surfaces  a  broad  but 
narrowing  black  belt.  Hind  femora  with  the  outer  face  dark  green 
more  or  less  infuscated,  sometimes  nearly  black  especially  on  the  up- 
per half,  the  upper  ferruginous  and  the  lower  greenish  yellow;  hind 
tibiae  rather  dull  green,  occasionally  obscured  at  either  extremity, 
the  spines  with  apical  half  black. 

Length  of  body,  (^,  14  mm.,  9,  18.5  mm.;  of  antennae,  c^,  7.25 
mm.,  V,  7  mm.;  of  tegmina,  c^,  2.8  mm.,  9,  8  mm.;  of  hind  femora, 
(f,  9  mm.,  9,  10.5  mm.  2  cf,  4  9,  taken  in  Bosque  Co.,  Texas,  in 
woods  on  plants  and  bushes  in  the  latter  half  of  September  and  the 
former  half  of  October.  Fairs  were  taken  October  11th.  This  spe- 
cies bears  a  general  resemblance  to  P,  gracilis  Bruner,  with  which 
P.  mintUipennis  Tnom.  is  synonymous. 

88.  Pesotettix  nudus.  Eyes  rather  small;  vertex  between 
them  as  broad  as  ((^),  or  rather  broader  than  (9)  the  first  antennal 
joint ;  foveola  very  shallow  and  inconspicuous,  very  slender,  spatulate 
in  form ;  frontal  ridge  moderate,  equal,  flat  above,  at  and  below  and 
to  some  extent  a  short  distance  above  the  ocellus  sulcate.  Pronotum 
Tery  simple,  expanding  a  very  little  posteriorly,  mostly  on  the  pos- 
erior  half,  the  front  and  hind  margins  straight,  the  latter  sometimes 
almost  imperceptibly  emarginate  in  the  middle,  especially  in  the  <f, 
the  lateral  carinae  wholly  wanting;  the  median  carina  very  slight,  but 
distinct,  and  equal  throughout;  the  whole  pronotum  is  equally  sub- 
rugoso-punctuate  throughout,  unless  it  be  that  the  disc  is  coarser 
than  the  deflected  lobes;  meso-  and  metanotum,  and  the  basal  seg- 
ments of  the  abdomen  similarly  but  more  obscurely  punctured, 
Kot  a  vestige  of  tegmina.  Terminal  ventral  segment  of  d* 
abdomen  twice  as  broad  as  long,  tumid,  the  upper  edge  a  little  and 
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angularly  produced  in  the  middle ;  supraanal  plate  nearly  square, 
tapering  very  slightly,  the  outer  angles  slightly  produced,  and  the 
posterior  edge  with  a  median  triangular  pointed  extension,  a  third 
as  wide  as  the  extremity  of  the  plate,  and  longer  than  broad ;  mar- 
ginal apophyses  of  preceding  segment  consisting  of  a  pair  of  attingent, 
depressed,  rather  stout,  scarcely  tapering,  blunt-tipped  fingers,  fully 
half  as  long  as  the  plate,  and  slightly  upturned  at  the  tip ;  anal  cerci 
▼ery  simple,  being  slight  conical  projections,  tapering  mostly  in  their 
basal  half,  the  tip  blunt,  the  whole  not  so  long  as  the  disc  of  the 
supraanal  plate. 

The  general  color  is  a  greenish  yellow,  more  or  less  tinged  with 
brown,  brighter  in  the  (f  than  in  the  ? ,  and  marked  with  blackish 
fuscous ;  the  darker  markings  consist  principally  of  a  dorsal  stripe, 
which  either  extends  over  the  pronotum  as  a  broad  equal  band,  oflen 
fainter  in  the  middle,  with  a  triangular  extension  on  the  head,  and 
sometimes  a  narrowing  infuscation  on  the  meso-  and  metathoraz  (cf ) 
or  forms  an  obovate  patch  along  the  middle  of  the  anterior  lobe  of  the 
prothorax,  with  the  same  triangular  extension  on  the  head,  and  re- 
appears sometimes  on  the  meso-  and  metathorax,  and  always  on  the 
abdominal  joints,  as  a  series  of  obliquely  descending,  triangular,  lateral 
patches,  separated  from  one  another  by  a  yellowish  median  line  (?)  ; 
also  of  a  broad  lateral  band,  which  extends  from  behind  the  eye  back- 
ward, either  to  the  hinder  edge  of  the  prothorax,  its  upper  margin 
straight,  its  lower  curved  (cf),  or  across  the  anterior  lobe  of  the  pro- 
thorax (occasionally  in  an  obscure  manner  across  the  entire  pro- 
thorax), both  margins  curved  (9);  beyond  this  the  lateral  band  ex- 
tends over  the  remainder  of  the  thorax,  and  over  the  abdomen,  often 
broken  on  tlie  latter  into  spots,  and  always  enlivened  on  the  former 
by  an  oblique  yellowish  line,  which  crosses  it  on  the  metathoracic 
epistema.  The  face  partakes  of  the  color  of  the  under  surface,  as  do 
the  bases  of  the  antennas;  beyond  the  antennas  become  slightly 
rufous;  the  vertex  just  behind  its  narrowest  point  has  a  transverse 
blackish  line.  Hind  femora  greenish  yellow,  the  lower  portion  of 
their  outer  face  more  or  less  embrowned,  deepening  frequently  into 
black,  which  occasionally  covers  the  whole ;  hind  tibias  pale  green, 
the  spines  black  tipped. 

Length  of  body,  cf,  16.5  mm.,  9,  2S  mm.;  of  antenne,  cf,  8  mm^ 
9,  8  mm.;  of  hind  femora,  (f,  10  mm.,  9,  12.25  mm.  4  cT,  12  9. 
Dallas,  Texas.    J.  Boll. 

This  is  the  only  absolutely  apterous  species  of  Pezotettiz  I  know, 
which  occurs  at  low  elevations.    All  others,  I  believe,  are  sub-alpine. 
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84.  Pesotettix  lakinus.  Vertex  between  the  rather  small 
eyes  half  as  broad  again  as  the  basal  antennal  joints ;  foveola  broad, 
shallow,  flat,  expanded  in  front,  the  bounding  walls  low  and  thick ; 
frontal  ridge  moderate,  slightly  expanded  at  the  ocellus,  sulcate 
almost  throughout,  the  summit  only  flat.  Pronotum  unusually  short, 
especially  in  the  9,  but  simple,  scarcely  expanding  posteriorly, 
either  half  of  the  deflected  portion  of  the  anterior  lobe  slightly 
tumid  above  in  the  6  ;  front  margin  straight ;  hind  border  very  little 
angulated  and  rounded;  median  carina  slight  but  distinct,  equal  \ 
lateral  carinas  well  marked,  forming  a  nearly  square  shoulder,  especi- 
ally on  the  hinder  portion  of  the  anterior  lobe.  Tegmina  lanceolate, 
sharply  pointed,  longer  than  the  pronotum,  fully  twice  as  long  as 
broad,  their  inner  and  costal  margins  about  equally  convex.  Last 
ventral  segment  of  the  (^  abdomen  conical,  strongly  upturned,  about 
as  high  as  broad,  the  extreme  posterior  edge  produced  to  form  a 
rather  large,  rounded  elevation,  nearly  as  high  as  broad;  supraanal 
plate  triangular,  as  long  as  broad,  the  sides  nearly  straight,  the  tip 
rounded;  marginal  apophyses  of  the  preceding  segment  rather 
distant,  broad  at  base,  with  a  slight  median,  tapering,  pointed  projec- 
tion, the  whole  process  very  small ;  anal  cerci  very  tumid,  spherico- 
triangular  at  base,  carina te  on  the  posterior  outer  margin,  with  a 
alight,  equal,  slender  and  blunt-tipped  finger,  shorter  than  the  base, 
extending  inward  and  upward  from  the  upper  angle  of  the  basal 
swelling. 

The  general  color  is  a  brownish  griseous,  tinged  below  with  yel- 
lowish ;  the  antennas  are  dark,  and  sometimes  darker  apically.  Along 
the  top  of  the  head  and  pronotum  is  a  blackish  fuscous,  rather  broad 
median  stripe,  sometimes  broadening  in  patches,  sometimes  obsolete ; 
the  upper  half  of  the  deflected  portion  of  the  anterior  lobe  of  the 
pronotum  is  marked  by  a  broad,  blackish  fuscous  belt,  which  is  oflen 
separated  from  the  front  margin  and  the  frequent  extension  of  the 
band  to  the  eye  by  a  narrow  yellow  line.  The  tegmina  are  uniformly 
griseous,  with  a  median  slender  line  of  alternate  yellowish  and  fuscoua 
flecks,  oflen  obsolete.  The  hind  femora  are  lighter  or  darker 
testaceous,  with  two  very  broad,  oblique,  blackish  belts,  which  do 
not  reach  the  pale  orange  under  surface;  hind  tibiae  dull  glaucous, 
the  spines  pale  at  base,  black  tipped;  aides  of  the  abdomen  marked 
with  black  at  base. 

Length  of  body,  cf,  22  mm.,  9,  30  mm.;  of  antennas,  cf,  9  mm., 
9,  9.5  mm.;  of  tegmina,  </,  7  mm.,  9,  7  mm.  ;  of  hind  femora,  cT, 
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12.5  mm.,  9,  14  mm.  3  cf ,  4  ?.  Taken  at  Lakin,  Kansas  (SOOO  ft.), 
Sept.  1,  and  Pueblo,  Col.  (4700  ft.),  Aug.  30-31,  by  myself ;  and 
in  Colorado  5500  ft.,  by  Mr.  Morrison. 

This  remarkable  species  is  very  distinct  from  any  yet  described, 
though  I  have  an  allied  but  still  very  different  form  from  Sonora. 

86.  Fezotettix  tezanus.  Vertex  between  the  eyes  half  as 
broad  again  (cf),  or  twice  as  broad  (?),  as  the  first  antennal  joint; 
the  foveoia  exceedingly  shallow,  hardly  perceptible,  broad,  enlarging 
apically,  well  rounded  apically;  frontal  costa  moderate,  rather 
prominent,  equal,  fiat;  sulcate  nowhere,  excepting  immediately 
beneath  the  ocellus,  and  there  but  slightly  and  briefly.  Prono- 
turn  very  simple,  nearly  equal,  enlarging  a  little  on  the  posterior 
lobe  (cf),  or  enlarging  posteriorly  to  a  considerable  extent,  and 
uniformly  throughout  (9),  the  front  margin  scarcely  convex  (cf) 
or  straight  (9),  the  hind  border  very  broadly  angulate,  the  median 
carina  distinct  and  abrupt,  but  slight  and  equal,  the  lateral  carinas 
flubobsolete;  the  posterior  lobe  very  faintly  rugulose.  Tegmina  pro- 
duced ovate,  about  as  long  as  the  head  and  prothorax,  nearly  twice 
as  long  as  broad,  the  inner  margin  rather  gently,  the  costal  margin 
considerably  convex,  the  tip  roundly  pointed.  Last  ventral  segment 
of  6  abdomen  pyramidal,  the  open  top  quadrate,  facing  forward,  the 
posterior  edge  a  little  produced  and  entire;  supraanal  plate  trian- 
gular, a  very  little  broader  than  long,  pointed,  the  sides  nearly 
straight;  the  marginal  apophyses  of  the  preceding  segment  consisting 
of  slight  but  broad,  depressed,  angular  teeth,  their  points  as  far  apart 
as  the  width  of  one  of  the  apophyses  ;  anal  cerci  pretty  broad  and 
straight,  broadly  and  roundly  contracted  in  the  middle,  the  extremity 
docked  and  rounded,  the  whole  directed  toward  the  apex  of  the 
abdomen,  and  curved  considerably  inward. 

The  general  color  is  a  dull  somewhat  cinereous  brown  above,  a 
dirty  but  rather  pale  greenish  brown  below,  marked  conspicuously  by 
a  very  broad,  straight,  piceous  belt,  scarcely  larger  behind  than  in 
front,  extending  from  the  eye  across  the  anterior  lobe  of  the  prono- 
tum,  its  upper  edge  at  the  lateral  carinsB ;  the  antennas  are  pale  red, 
infuscated  apically.  The  upper  surface  of  the  body  and  the  tegmina 
are  more  or  less  profusely  dotted  with  very  pale  fuscous ;  an  oblique 
wedge-shaped,  yellow  dash,  the  apex  in  front  and  above,  follows  the 
ridge  of  the  metathoracic  episterna,  margined  on  either  side  by  an 
equal  piceous  belt.  The  hind  femora  generally  partake  of  the  color 
of  the  upper  surface  of  the  body,  but  appear  darker  from  being 
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speckled  with  blackish  fuscous  dots,  which  generally  cluster  more  or 
less  into  two  very  oblique  bands  in  the  middle  and  beyond  the  mid- 
die,  and  also  margin  interruptedly  the  upper  outer  carina;  hind  tibiss 
red,  the  apical  half  of  the  spines  black. 

Length  of  body,  <f,  23.5  mm.,  ?,  31  mm. ;  of  antennaa,  <^,  10  mm., 
9,  11  mm.;  of  tegmina,  cf,  7.6  mm.,  9,  10  mm.;  of  hind  femora,  d 
14  mm.,  $,  17  mm.     6  <^,  8  ?.    Dalla^t,  Texas,  J.  Boll.    No.  55. 

86.  Fesotettix  discolor.  Vertex  between  the  eyes  half  as 
broad  again  as  the  basal  antennal  joint  (^  9),  the  foveola  shallow, 
indistinct,  broad,  enlarging  apically;  frontal  ridge,  broad,  equal,  flat 
(<f)  or  slightly  tumid  (9)  above,  sulcate  below.  Fronotum  simple, 
scarcely  enlarging  on  the  posterior  lobe^  front  border  straight,  hind 
border  roundly  and  broadly  angulated;  median  carina  distinct 
though  rather  slight,  equal ;  lateral  carinie  scarcely  perceptible;  pos- 
terior lobe  of  pronotum  fointly  punctate.  Tegmina  tapering,  a  little 
longer  than  head  and  prothorax  together;  the  anterior  and  posterior 
fields  separated  by  an  angle.  Last  ventral  segment  of  6  abdomen 
conical,  longer  than  broad,  the  tip  compressed;  supraanal  plate  tri- 
angular, longer  than  broad,  pointed,  the  sides  straight;  marginal 
apophyses  of  the  preceding  segment  consisting  of  a  pair  of  approxi- 
mated, small,  triangular  teeth,  the  tip  a  little  produced;  anal  cerci 
forming  on  each  side  a  broad  semicircular  rounded  flap,  the  upper 
side  concave,  the  lower  convex,  the  tip  rounded,  the  whole  in  one 
plane. 

The  general  color  Is  a  yellowish  or  cinereous  brown  above,  a  paler 
brownish  yellow  below,  marked  on  the  sides  of  the  head,  prothorax 
and  pleura  as  in  P.  texanus.  The  antennae  are  pale  red,  infuscated 
apically.  The  superior  field  of  the  tegmina  is  of  the  same  color  as 
the  disc  of  the  pronotum,  or  occasionally  a  little  paler,  while  the  de- 
flected field  is  nearly  always  much  darker  brown,  the  middle  field 
marked  by  dashes  of  blackish  fuscous  which  occasionally  sufTuses 
nearly  the  whole  of  the  deflected  portion.  The  hind  femora  are 
twice  barred  with  blackish  above^  and  have  more  or  less  blackish  Ais- 
cous  on  their  outer  face;  while  the  under  portion  of  the  femora  is 
yellowish  and  the  hind  tibiie  red  with  black-tipped  SfHues* 

Length  of  body,  cf,  19  mm.,  9,  S5  mm.;  of  antennie,  <f,  9  mm., 
9,  8.5  mm.;  of  tegmina,  <f,  8  mm.,  9,  9.5  mm.;  of  hind  femora,  <f , 
12  mm.,  9,  13.5  mm.    4  cf ,  12  9.     Dallas,  Texas,  J.  Boll.    No.  56. 

This  species  closely  resembles  P.  texanns  in  general  coloration,  but 
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18  markedly  distinct  from  it  in  the  form  and  structure  of  the  tegmina. 
The  abdomen  of  the  9  is  more  than  usually  compressed. 

87.  Pezotettix  flabellatus.  Vertex  between  the  eyes  nearly 
half  as  broad  again  as  the  first  antennal  joint;  the  foveola  shallow, 
broad,  subspatulate,  with  distinct  but  low  and  coarse  bounding  walls; 
frontal  ridge  broad,  equal,  flat  throughout,  or  faintly  sulcate  down  the 
middle  below  the  ocellus.  Pronotum  very  simple,  enlarging  back- 
wards uniformly  but  slightly,  and  less  so  in  the  S  than  the  9  ;  front 
margin  straight,  hind  margin  gently  angulato-arcuate ;  the  median 
carina  distinct,  slight,  equal;  the  lateral  carinae  scarcely  indicated, 
and  on  the  posterior  lobe  wholly  obsolete;  whole  disk  gently  punctate, 
the  anterior  lobe  more  sparsely  than  the  posterior.  Tegmina  rounded 
ovate,  a  little  shorter  than  the  pronotum,  half  as  long  again  as  broad, 
the  apex  not  at  all  produced,  only  slightly  overlapping  at  their  inner 
margins.  Last  ventral  segment  of  the  6  abdomen  elevated,  longer 
than  broad,  tapering  a  little,  well  rounded  at  apex,  the  posterior 
margin  a  very  little  produced,  and  minutely  notched ;  supraanal 
plate  triangular,  of  about  equal  length  and  breadth,  the  apex  bluntly 
pointed,  the  sides  very  nearly  straight,  with  a  transverse  median 
ridge  not  reaching  the  sides  ;  marginal  apophyses  of  the  preceding 
segment  formed  of  two  rather  distant,  nearly  straight,  subconical 
processes,  scarcely  reaching  the  transverse  ridge ;  anal  cerci  simple, 
conical,  scarcely  curved,  tapering  more  on  the  basal  than  the  apical 
half,  about  half  as  long  as  the  supraanal  plate. 

The  general  color  above  is  either  a  very  pale  brownish  yellow,  or  a 
brownish  griseous;  below  dirty  yellow,  with  a  greenish  tinge;  the 
antennsB  are  red,  darker  toward  tip;  a  broad  belt  of  blackish  fulig- 
inous runs  from  behind  the  eye  across  the  prothorax,  generally  broad- 
ening slightly,  and  fading  a  little  on  the  posterior  lobe.  The  sides  of 
the  thorax  are  marked  as  in  P.  texanus^  and  the  tegmina  are  unicol- 
orous  and  of  the  color  of  the  pronotum.  The  hind  femora  partake 
of  the  color  of  the  upper  surface  of  the  body,  and  have  faint  fuscous 
indications  of  the  double  bar  above;  the  hind  tibiae  are  glaucous,  but 
at  the  base  yellowish,  with  a  glaucous,  or  glauco-fuscous  annulua ; 
the  spines  are  black,  with  a  pallid  base.  The  upper  surface  and 
aides  of  the  abdomen  are  uniform  in  tint,  the  sides  unmarked  by  any 
black  band. 

Length  of  the  body,  cf ,  19  mm.,  9,  27  mm.;  of  antennae,  cf,  7.75 
mm.,  9,  8  mm.;  of  tegmina,  d*,  5  mm.,  9,  6  mm.  ;  of  hind  femora, 
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(f,  10.25  mm.,   9,  14  mm.     7  cf ,  25  $.     Dallas,  'fexas,  J.   Boll. 
Nos.  51,  124. 

In  general  appearance  and  in  most  points  of  its  structure  this  speciea 
resembles  P.  discolor^  described  above.  It  may  at  once  be  distin- 
guished from  it  by  the  form  of  the  wings  and  anal  cerci,  and  the 
color  of  the  hind  tibiae. 

88.  Pezotettix  pupsBformis.  Vertex  between  the  eyes 
half  as  broad  again  (cf),  or  twice  as  broad  (9),  as  the  first  antennal 
joint ;  foveola  broad,  shallow,  enlarging  slightly  in  front,  the  bound- 
ing walls  low  and  rounded ;  frontal  ridge  moderate,  equal,  flat, 
sunken  a  little  at  the  ocellus,  and,  in  the  cf,  sulcate  below  it. 
Pronotum  simple,  equal,  the  front  tnargtn  a  tery  little  full,  the  hind 
margin  gently  angulated ;  median  carina  distinct,  though  rather 
slight,  equal;  lateral  carinse  rounded  off;  anterior  lobe  faintly  and 
distantly,  posterior  lobe  abundantly  but  not  deeply  punctate. 
Tegmina  obovate,  about  as  long  as  the  pronotum,  less  than  twice  as 
long  as  broad,  the  curves  of  the  inner  and  costal  margins  equal,  the 
tip  acutely  angled.  Last  ventral  segment  of  cf  abdomen  very  short 
and  broad,  tumid,  the  centre  with  a  small  pointed  tubercle,  the 
posterior  (upper)  edge  slightly  elevated,  entire  ;  supraanal  plat« 
triangular,  sharply  pointed,  fully  as  long  as  broad,  the  sides  straight; 
marginal  apophyses  of  preceding  segment  consisting  of  a  pair  of 
minute,  rounded,  approximated,  flattened  lobes,  as  long  as  broad; 
anal  ccrci  with  the  basal  half  tapering  by  the  rapid  sloping  of  the 
upper  edge,  so  as  to  be  half  as  broad  in  the  middle  as  at  the  base, 
beyond  broadening  again  somewhat  on  the  same  side,  so  that  the 
apical  half  is  subspatulate,  continuous  with  the  basal  paH,  but  strongly 
incurved,  deeply  channeled  externally,  the  tip  broadly  rounded,  the 
whole  about  as  long  as  the  last  joint  of  the  fore  tarsi. 

The  general  color  is  a  griseoua  brown,  excepting  the  abdomen, 
which  is  brownish  testaceous;  beneath  clay  yellow;  the  antennie 
are  yellow  at  the  base,  deepening  beyond  to  fuscous  ferruginous ; 
from  behind  the  eye  a  broad  black  band  extends  to  the  posterior  lobe 
of  the  pronotum,  generally  enlivened  on  the  checks  by  an  oblique 
yellow  streak,  which  in  the  9  traverses  narrowly  the  ptx)notum 
nearly  or  quite  to  the  lateral  carinse;  the  tegmina  are  of  the  color  of 
the  disc  of  the  pronotum,  and  immaculate.  Hind  femora  clay  yellow, 
more  or  less  infuscated,  and  with  a  pair  of  oflen  obscure  blackish 
bars ;  hind  tibiie  glaucous,  pallid  at  base,  with  a  blackish  annulus. 
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Length  of  body,  d*,  21.5  mm.,  9,  23  mm.;  of  antennae,  cf,  8.5  mm., 
9,  7.5  mm.  J  of  tegmina,  <^,  6  mm.,  9,  6.5  mm.;  of  hind  femora,  cf, 
12.5  mm.,  9,  14   mm.     11  cf,  13  9.     Dallas,  Texas,  J.  Boll. 

This  species  resembles  and  is  allied  to  P.  JiaMlatus,  described 
above. 

89.  Pezotettix  aridus.  Vertex  between  the  eyes  narrow, 
being  rather  less  than  the  width  of  the  first  antennal  joint ;  foveola 
tfulcate,  narrow,  considerably  expanding  in  front,  the  bounding  walls 
stout,  founded;  frontal  ridge  moderate,  nearly  equal,  contracted 
slightly  just  below  the  ocellus,  above  flat,  below  the  ocellus  a  little 
sulcate*  Pronotum  simple,  expanding  a  very  little  posteriorly,  the 
anterior  lobe  slightly  swollen  on  the  deflected  lobes  above;  front 
margin  straight,  hind  margin  gently  convex,  subangulated ;  median 
carina  distinct,  equal,  but  low  and  rounded ;  lateral  carinas  wholly 
obsolete,  excepting  on  the  front  portion  of  the  posterior  lobe,  where 
they  are  very  slight;  posterior  lobe  punctate;  anterior  lobe  faintly 
and  very  distantly  subpunctate.  Tegmina  rounded  ovate,  shorter 
than  the  pronotum,  hardly  more  than  half  as  long  again  as  broad ; 
costal  and  inner  margins  about  equally  convex,  the  extremity  excised 
and  broadly  rounded,  not  in  the  least  produced.  Last  ventral  seg- 
ment of  the  S  abdomen  subpyramidal,  broader  than  high,  the 
extremity  broadly  rounded,  but  subcompressed,  the  apical  edge  not 
produced,  entire ;  supraanal  plate  triangular,  about  equally  long  and 
broad,  the  sides  nearly  straight,  the  tip  angulated  ;  marginal  apophyses 
of  the  preceding  segment  consisting  of  a  pair  of  subapproximate,  slight 
and  equal  fingers,  bluntly  tipped,  hardly  more  than  a  quarter  the 
length  of  the  supraanal  plate ;  anal  cerci  slender,  compressed,  slightly 
and  very  broadly  concave  on  either  side,  directed  backward  and  a 
little  inward,  the  upper  portion  of  the  enlarged  extremity  produced 
considerably,  and  curved  over  still  more  inward,  tapering  and  bluntly 
rounded  at  tip ;  the  whole  is  considerably  shorter  than  the  supraanal 
plate. 

The  specimens  before  me  have  lost  their  colors  from  immersion  in 
alcohol,  but  they  were  apparently  light  colored,  probably  more  or  less 
flavous,  and  for  the  most  conspicuous  markings  have  a  broad,  black 
band  at  the  upper  limit  of  the  deflected  lobes  of  the  pronotum,  which 
extends  only  faintly  over  the  back  of  the  head  to  the  eye ;  this  band 
either  narrows  on  the  posterior  lobe,  so  as  only  to  edge  the  lower  side 
of  the  lateral  carinae,  or,  if  of  equal  width  with  the  preceding  portion, 
is  enlivened  by  a  yellow  stripe  passing  longitudinally  through  the 
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middle,  a  continuation  of  the  black-bordered  yellowish  stripe  on  the 
metathoracic  epipleura;  occasionally  the  band  is  wholly  obsolete  on 
the  posterior  lobe ;  in  the  middle  of  the  portion  of  the  band  on  the 
anterior  lobe  is  also  a  roundish  or  oblique  pyriform  yellowish  spot. 
Hind  femora  apparently  yellowish,  the  incisures  infuscated,  wjth 
rather  faint  traces  of  a  pair  of  broad,  dusky  bars  above ;  hind  tibis 
perhaps  reddish  in  life,  with  black  spines  lighter  colored  at  base. 

Length  of  body,  cf,  17.5  mm.,  9,  21  mm.;  of  antennas,  cf,  10.5  mm., 
9,  8.5  mm.;  of  tegmina,  <f,  4  mm.,  9,  4.5  mm. ;  of  hind  femora, 
cf,  12.5  mm.,  9,  IS  mm.  1  d*,  4  9.  Arizona  and  San  Carlos 
(Ariz.?),  Lt.  Wheeler's  explorations;  Ft.  Whipple,  Ariz.,  and  Ft. 
Buchanan,  Southern  Arizona,  Dr.  £.  Palmer. 

Mr.  Thomas,  judging  from  the  types  he  has  kindly  sent  me,  haa 
confounded  two  species  in  the  insect  he  has  described  as  Pezatetiix 
Humphreysif  the  cf  and  one  of  the  9  9  belonging  to  the  species  above 
described,  the  other  females  to  another,  which  apparently  were  prin- 
cipally used  in  his  description,  for  he  describes  the  tegmina  as  **  mere 
figments  on  the  sides  . . .  spatulate."  I  have  accordingly  restricted 
P.  Humphreysi  to  the  larger  species,  with  tegmina  more  than  twi^ca 
as  long  as  broad,  very  oblong  oval,  enlarging  from  the  base  outward, 
the  inner  (upper)  edge  nearly  straight,  the  costal  edge  convex,  the 
apex  broadly  rounded,  and  the  tip  neither  produced  nor  excised; 
the  veins  of  the  tegmina  are  also  less  frequent  than  in  P.  aridus,  I 
I  have  a  specimen  of  the  latter  species  collected  by  Xantus,  perhaps 
at  Cape  St.  Lucas,  Lower  California.  Pez.  aridus  is  somewhat 
nearly  related  to  Pez.  pupceformis  Scudd. 

90.  Fezotettix  aspirans.  Vertex  between  the  eyes  con- 
siderably broader  than  the  first  antennal  joint,  rather  broader  in  the 
9  than  in  the  cf ;  foveola  shallowly  sulcate,  subequal,  the  bounding 
walls  low  and  coarse ;  frontal  ridge  subequal,  expanding  at  the  base, 
very  slightly  sulcate  above,  more  sulcate,  but  not  deeply,  below  the 
ocellus.  Pronotum  very  short  and  stout,  simple,  expanding  a  little 
on  the  posterior  lobe ;  anterior  and  posterior  lobes  of  equal  length  ; 
front  margin  straight,  hind  margin  gently  angulated,  more  prom- 
inently in  the  9  than  in  the  d* ;  median  carina  distinct  but  dull  and 
equal  on  the  posterior  lobe,  absent  from  the  anterior  lobe ;  transverse 
sulci  of  the  anterior  lobe  unusually  distinct,  continuous ;  lateral 
carinsB  distinct  but  rounder;  disc  punctate,  distantly  and  rather 
faintly  on  the  anterior  lobe,  abundantly  and  rather  coarsely,  but  still 
faintly,  on  the  posterior  lobe.    Tegmina  short  subfusiform,  scarcely 
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loDger  than  tbe  pronotu9)y  about  twice  as  long  as  broad^  the  extremity 
produced  but  rounded,  the  inner  edges  not  overlapping  each  other. 
Last  ventral  segment  of  the  <f  abdomen  sharply  upturned  and  tumid, 
short-conical,  several  times  broader  than  high,  the  extremity  just 
below  the  entire  apical  edge  produced  to  a  blunt  point ;  supraanal 
plate  triangular,  perhaps  a  little  longer  than  broad,  the  sides  straight, 
the  tip  rounded,  the  surface  subgibbose  ;  marginal  apophyses  of  the 
preceding  segment  forming  minute,  triangular,  blunt,  rather  distant 
teeth  ;  anal  cerci  simple,  regularly  conical,  compressed  at  base,  blunt 
tipped,  considerably  shorter  than  tbe  supraanal  plale. 

The  general  color  is  blackish  griseous,  very  obscurely  mottled  with 
testaceous  above,  dirty  yellow,  tinged  with  ferruginous  below;  antennae 
pale  red  at  base,  much  infuscated  beyond  ;  a  quadrate  piceous  patch 
occupies  the  upper  part  of  the  anterior  section  of  the  deflected  lobes, 
followed  immediately  below  by  a  paler  tint,  and  occasionally  edged  on 
the  lateral  carina  with  dull  testaceous.  Tegmina  with  some  of  the 
veins  of  the  dorsal  field  (for  the  anterior  field  is  deflected)  tes- 
taceous. Hind  femora  testaceous,  conspicuously  marked  with  black 
at  base  and  tip,  and  by  two  moderately  broad  transverse  bands,  die 
one  just  before  the  middle  V-shaped ;  hind  tibise  pale  red,  marked 
with  black  toward  the  base,  the  spines  black. 

Length  of  body,  <f,  13  mm,  9,  22  mm.;  of  antennse,  cf,4.5  mm., 
9,  6.25  mm.  ;  of  tegmina,  cf,  4.75  mm.,  9,  5.75  mm. ;  of  hind  femora, 
cf,  8.25  mm.,  9,  10  mm.  1  cf,  4  9.  I  took  this  species  above  timber 
on  Pike's  Peak,  at  an  elevation  of  12-13,000  fl.,  on  Aug.  24.  Mr. 
MoiTison  has  also  sent  it  to  me  from  Colorado,  marked  as  coming 
from  an  elevation  of  13,000  ft. 

This  insect  is  interesting  from  its  close  relation  to  Pezotettiz  alpinus 
var.  monianus  of  Europe.  It  also  bears  a  close  general  resemblance, 
but  is  not  so  closely  allied,  to  Pez,  Marshallii  Thom.,  from  high  eleva- 
tions in  Southern  Colorado.  This  latter  species,  as  I  have  lately 
ascertained  by  examination  of  the  type,  courteously  sent  me  by  Mr. 
Thomas,  is  not  the  species  I  described  under  that  name,  doubtfully, 
in  the  Report  of  the  Chief  of  Engineers  for  1876,  pp.  502-03.  The 
species  there  described  may  receive  the  natre  of  Pez.  aliitudinum. 
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A  Century  of  Orthoptera.  Decade  X.  —  Locustari-e 

(COKOCEPHALUS).      By   SaMUEL   H.   ScUDDEK. 

91.  Gonocephalus  hamatus.  A  stout  species  of  moderate 
size,  brown,  the  teginina  faintly  flecked  with  fuscous  dots,  especially 
along  the  edges.  Fastigium  above  flat,  triangular,  regularly  tapering, 
pointed,  advanced  in  front  of  the  eyes  as  far  as  the  narrowest  space 
between  the  eyes,  and  like  the  rest  of  the  summit  of  the  head  scabrous; 
the  apex  bent  downward  in  the  form  of  a  minute,  delicate,  pointed 
hook ;  a  similar,  stouter,  but  delicate  pendant  to  the  lower  base  of  the 
fastigium,  the  middle  line  between  them  carinate,  either  side  flat  and 
very  scabrous.  Pronotum  scabrous,  the  disk  scarcely  enlarging  pos- 
teriorly, the  lateral  lobes  roundly  deflected,  giving  the  thorax  a 
stout  appearance.  Tegmina  tolerably  broad,  and  nearly  equal,  the 
extremity  obliquely  docked,  the  inferior  (inner)  edge  slightly  up- 
turned at  tip,  and  rounded.  Femora  scabrous,  the  middle  and  hind 
pair  and  apical  half  of  fore  pair  furnished  beneath  with  pretty  stout 
and  not  infrequent  spines;  hind  legs  very  short,  the  tibias  being  less 
than  half  as  long  as  the  tegmina.  Ovipositor  comparatively  short,  not 
reaching  so  far  back  as  the  tegmina,  and  only  slightly  longer  than 
the  hind  tibisa. 

Length  of  body,  33.5  mm. ;  of  fastigium  beyond  firont  edge  of  eyes, 
8  mm.  ;  of  pronotal  disk,  8.75  mm.;  of  tegmina,  43  mm.;  of  hind 
tibiae,  18  mm.;  of  ovipositor,  21.5  mm.  1  9.  Guatemala,  Van 
Fatten. 

This  species  closely  resembles  C.  unciruiius  Ilarr.,  but  has  a  shorter 
fastigium. 

92.  Conooephalus  aduncus.  A  small  and  slender  species, 
green  or  brown,  the  tegmina  sometimes  with  a  very  few  distant 
fuscous  dots.  Fastigium  of  moderate  size,  arched  above  the  plane  of 
the  head,  the  surface  slightly  flattened,  and  a  little  scabrous,  enlarged 
a  little  beyond  the  base,  and  beyond  the  tumescence  tapering  rapidly, 
the  extremity  produced  into  a  minute,  pointed,  decurved,  glistening, 
castaneous  hook ;  the  base  of  the  fastigium  below  is  armed  as  in  C. 
hamatus,  but  lacks  the  median  carina;  the  length  of  the  fastigium  be- 
yond the  front  of  the  flattened  eyes  is  scarcely  more  than  equal  to 
the  narrowest  space  between  them.  Pronotum  minutely  and  pro- 
fusely punctate,  the  disk  beyond  the  short  anterior  lobe  regularly  en- 
larging, gently  in  the  $,  considerably  in  the  cf  ;  the  lateral  carinsB 
are  rather  sharply  angled  and  the  deflected  lobes  expand  consider- 
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ably.  Tegmina  olender,  equal,  the  extremity  very  regularly  rounded. 
Hind  femora  furnished  beneath  with  distant  slender  spines,  the  other 
femora  with  merely  one  or  two  near  the  tip ;  hind  legs  long,  the  tibi» 
being  nearly  three-fourths  the  length  of  the  tegmina.  Last  dorsal 
segment  of  the  d  abdomen  with  slight  posterior,  lateral,  conical  pro- 
jections, between  which  the  apex  is  concavely  excised;  supraanal 
plate  small,  conical ;  upper  and  lower  teeth  of  anal  cerci  bent  pretty 
strongly  backward  as  well  as  inward,  straight,  conical  and  similar 
excepting  in  size ;  styles  slender,  cylindrical,  bluntly  pointed,  a  little 
'shorter  than  the  lower  tooth  of  the  anal  cerci.  Ovipositor  compar- 
atively short,  reaching  the  tip  of  the  tegmina,  much  shorter  than 
the  hind  tibis. 

Length  of  body,  cf ,  26  mm.,  9,  27  mm.;  of  fastigium  beyond  front 
edge  of  eyes,  cT,  $,  2.25  mm. ;  of  pronotal  disk,  7.5  mm. ;  of  tegmina, 
(f ,  84  mm.,  9,  36  mm.;  of  hind  tibisB,  ?,  24  mm. ;  of  ovipositor,  9,  20 
mm.  1  cf ,  2  9.  Cuba,  received  from  Prof.  Poey,  Dr.  Packard  and 
Mr.  Wright.    The  <f  is  imperfect. 

This  species,  which,  with  the  last  described,  belongs  in  the  group 
with  uncinate  fastigium,  is  very  distinct  from  the  preceding  and  from 
C  undnatxts  Harr.  in  the  much  longer  legs  and  the  arched  fastigium. 

93.  ConocephaluB  cuspidatus.  A  small  and  exeedingly 
slender  species;  green,  the  pronotum  embrowned.  Fastigium  of  ex- 
cessive length  and  slendemess,  subconical,  tapering  considerably  just 
in  front  of  the  eyes,  then  equal,  and  on  the  apical  half  tapering  to  a 
blunt  tip  ;  its  width  in  the  middle  is  a  little  less  than  half  that  of  the 
head  directly  behind  the  eyes  ;  its  length  beyond  the  hinder  edge  of 
the  eyes  that  of  the  pronotum ;  its  surface,  like  that  of  the  rest  of  the 
head  and  of  the  pronotum,  is  profusely  and  distinctly  punctate ;  be- 
neath it  is  tumid,  glistening,  distantly  and  coarsely  punctate,  its 
basal  tooth  pressed  against  the  front  of  the  head,  completely  closing 
the  frontal  incisure,  its  lateral  edges  slightly  marked  in  brown.  Pro- 
notum very  slender,  the  disk  scarcely  enlarging  posteriorly,  tlie  pos- 
terior about  two  and  one  half  times  longer  than  the  anterior  lobe, 
the  lateral  carins  tolerably  distinct,  the  lateral  lobes  deflected  al- 
most vertically.  Tegmina  exceedingly  slender,  the  apex  regularly 
rounded.  Fore  and  middle  femora  destitute  of  any  conspicuous 
spines  (hind  legs  wanting).  Ovipositor  short,  not  nearly  reaching 
the  tip  of  the  tegmina. 

Lengtli  of  l)ody,  28  mm.;  of  fastigium  beyond  front  of  eyes,  4  mm. ; 
of  pronotal  disk,  5  mm.;  of  tegmina,  36  mm.;  of  ovipositor,  17  mm. 
\9.     Cuba,  Prof.  Felipe  Poey. 
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The  very  attenuated  form  of  thi^  species  gires  it  a  certain  general 
resemblance  to  the  Acridian  genus  Leptysma  SUU. 

94.  Conocephalus  prora.  A  small  and  very  slender  species; 
brown,  the  fastigium  immaculate,  or,  possibly,  the  extreme  tip  brown. 
(The  specimen  at  hand  has  been  in  alcohol  and  is  a  little  browner  at 
the  tip).  Fastigium  of  great  length  and  slenderness,  the  basal  half 
equal,  the  apical  tapering  gently  to  a  very  blunt,  broadly  rounded,  al- 
most excised  tip,  the  whole  extending  nearly  as  far  beyond  the  front 
edge  of  the  eyes  as  the  length  of  the  posterior  lobe  of  the  pronotum ; 
the  upper  surface  is  gently  convex,  scabrous,  more  distinctly  so  than 
the  heavily  punctured  head  and  pronotum,  and  its  lateral  limits  are 
marl^ed  by  a  scarcely  noticeable  carina ;  beneath  rounded,  similarly 
scabrous,  with  no  depending  basal  tooth,  the  median  line  being  in  com- 
plete continuity  with  the  face  and  hardly  separated  from  it  by  the 
frontal  incisure,  since  this  is  almost  completely  closed.  Pronotum 
very  slender,  the  disk  scarcely  enlarging  posteriorly,  the  posterior 
nearly  three  times  longer  than  the  anterior  lobe,  the  lateral  lobes  de- 
flected almost  vertically,  the  lateral  carina  distinct  but  well  rounded. 
Tegmina  very  slender,  the  apex  regularly  rounded.  Hind  femora 
veiy  slender,  armed  on  apical  half  beneath  with  a  few  oblique  spines; 
fore  and  middle  femora  unarmed ;  hind  legs  short,  the  tibie  being 
less  than  half  as  long  as  the  wings.  Ovipositor  rather  short,  about  as 
long  as  the  bind  tibiae,  not  reaching  the  tips  of  the  tegmina. 

Length  of  body,  27.5  mm. ;  of  fastigium  beyond  the  front  of  the 
eyes,  3.25  mm. ;  of  pronotal  disk,  5  mm. ;  of  t^mina,  S6  mm. ;  of 
hind  tibiae,  15  mm.;  of  ovipositor,  16  mm.  1  9.  Pal  von,  San  Ge- 
ronismo,  Nicaragua,  McNiel. 

This  insect  belongs  in  the  same  group  as  that  last  described. 

96.  Conocephalus  acutulus.  A  small  and  very  slender 
species,  brown,  marked  with  a  few  obscure  fuscous  dots  along  the 
edges  of  the  tegmina,  the  fastigium  apparently  immaculate.  Fasti- 
gium of  great  length  and  slenderness,  tapering  regularly  and  gently 
to  a  blunt  tip,  reaching  half  as  far  beyond  the  front  edge  of  the  eyes 
as  the  length  of  the  posterior  lobe  of  the  pronotum;  the  upper  surface 
is  flat,  scabrous  like  the  head  and  more  densely  scabrous  than  the 
pronotum,  its  lateral  margins  angulate;  beneath  rounded,  faiutly 
scabrous,  shining,  with  a  basal  triangular  blunt  tooth  of  moderate 
size,  making  the  lateral  view  of  the  lower  surface  a  little  concave, 
and  separated  from  the  front  by  a  pretty  wide  frontal  incisure.  Pro- 
notum slender,  the  disc  enlarging  regularly  and  gently,  the  posterior 
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lobe  three  times  as  Ion<;^  as  the  anterior  and  twice  as  broad  as  its  ex- 
treme breadth,  the  lateral  carinae  distinct  but  not  sharp,  the  deflected 
lobes  pretty  nearly  vertical,  but  not  so  much  so  as  in  the  preceding 
species.  Tegmina  very  slender,  the  apex  rounded,  a  little  produced, 
the  tip  below  the  middle.  Fore  and  middle  femora  with  one  or  two 
inconspicuous  spines  beneath ;  hind  femora  very  slender  with  small 
distant  spines  on  the  apical  half  or  more  ;  hind  legs  short,  the  tibis 
being  about  half  as  long  as  the  tegmina.  Last  dorsal  segment  of  the 
d  triangularly  produced  on  either  side  between  the  cerci,  each  tri- 
angle  less  than  half  as  long  as  broad  and  produced  at  apex  into  a 
minute  short  finger;  supraanal  plate  small,  triangular,  bluntly 
rounded  at  tip ;  superior  tooth  of  anal  cerci  incurved  and  strongly 
arched,  with  a  fine  long  pdnt;  inferior  tooth  conico-cylindrical,  bent 
abruptly  inward  and  forward,  straight,  blunt  tipped,  but  bearing  at 
lower  edge  of  apex  a  minute  spine;  styles  very  slender,  cylindrical, 
as  long  as  the  lower  tooth  of  the  cerci. 

Length  of  body,  28.5  mm. ;  of  fastigium  beyond  the  front  of  the 
eyes,  2.75  mm.;  of  pronotal  disk,  7  mm.;  of  tegmina,  35  mm.;  of 
hind  tibiae,  17  mm.     1  6  (from  alcohol).    California,  Jan.   20,  Dyer. 

This  specie^  is  closely  related  to  the  last,  from  which  it  is  readily 
distinguished  by  the  greater  length  of  the  pronotum,  as  also  by  the 
longer  hind  legs  and  differently  fashioned  fastigium,  which  at  first 
sight  appears  to  have  much  the  same  form.  With  the  last  two  species 
it  forms  a  peculiar  group  of  Conocephalus,  remarkable  for  the  slender 
form,  great  length  of  fastigium,  flattened  eyes  and  vertical  declivity 
of  the  deflected  lobes  of  the  pronotum  ;  in  its  comparatively  shorter 
fastigium,  longer  pronotum  and  less  vertical  deflection  of  the  lateral 
lobes,  this  species  make  a  passage  to  the  group  to  which  C  ensiger 
Harr.  belongs. 

96.  Conocephalus  malivolans.  A  medium  sized  species, 
moderately  slender,  brown;  the  sides  yellowish  brown,  the  top  of 
the  head  infuscated  and  the  disk  of  the  pronotum  with  a  pair  of 
blackish  fuliginous,  narrow,  lateral  stripes  which  extend  a  short  way 
upon  the  base  of  the  closed  tegmina,  which  have  a  few  blackish 
fuscous  dots  scattered  about ;  the  tips  of  the  hind  femora  and,  to  a 
less  degree,  the  whole  of  the  hind  tibiae  are  slightly  infuscated,  the 
latter  also  marked  beneath  the  base  of  the  black  spines  with  fuscous 
dots.  Fastigium  of  moderate  size  but  unusually  slender,  extending 
in  front  of  the  eyes  only  as  far  as  the  width  between  the  eyes ;  at  its 
very  base  it  is  abruptly  narrowed,  forming  beyond  it  a  subequal 
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prominence  slightly  swollen  on  the  sides,  the  tip  bluntly  pointed ;  the 
upper  surface  is  transversely  rounded,  and  like  the  head  sparsely  and 
rather  faintly  punctate;  beneath  it  is  a  little  tumid,  \vith  a  coarse 
basal  tooth  hardly  breaking  the  continuity  of  the  front  of  the  fastig- 
iuni  and  the  head,  and  separated  from  the  latter  by  a  distinct  though 
slight  iirontal  incisure.  Pronotum  scabro-punctate,  subcylindrical,  the 
lateral  carinas  quite  obsolete  excepting  on  the  posterior  part  of  pos- 
terior lobe,  and  the  deflected  lobes  curving  insensibly  from  the  disk  ; 
posterior  margin  nearly  straight.  Tegmina  only  as  long  as  the  body 
and  scarcely  longer  than  the  hind  tibiae.  Fore  and  middle  femora 
with  one  or  two  short  spines  on  the  apical  half  of  the  anterior  lower 
carins;  posterior  femora  slender,  the  apical  half  armed  beneath 
on  both  carinae  with  distant  spines ;  hind  legss  hort,  the  tibia9  being 
a  little  more  than  half  as  long  as  the  body.  Last  dorsal  segment  of 
cf  abdomen  strongly  produced,  on  either  side  above  and  just  within 
the  cerci,  into  an  arched,  sharply  pointed,  triangular,  thickened  and 
apically  compressed  plate  more  than  half  as  long  as  the  cerci,  the 
sides  of  the  triangle  a  little  concave;  supraanal  plate  large,  triangular, 
deeply  bifid  at  tip,  the  two  sides  sharply  pointed ;  anal  cerci  stout, 
incurved  apically,  both  teeth  arched  and  directed  inward,  the  upper 
bulbous,  directly  overlying  the  under,  the  latter  conical,  both  armed 
at  tip  with  a  finely  pointed  spine  partaking  of  the  curve  of  the  arch 
and  turned  a  little  forward;  styles  large,  equal,  bluntly  rounded  at 

tip,  depressed  and  canaliculate  above,  nearly  as  long  as  the  anal 
cerci. 

Length  of  body,  28  mm. ;  of  antennse,  57  mm. ;  of  fastigium  in 
front  of  eye»i  2  mm.;  of  tegmina  19.5  mm.;  of  hind  tibiae  16  mm. 
1  <f .  Cedar  Keys,  Florida,  June  4,  A.  E.  Schwarz. 

Tlie  brevity  of  the  tegmina  (hitherto  unknown  in  Conocephalus  ?) 
and  the  form  of  the  fastigium  give  this  insect  a  slight  resemblance  to 
Orchelimum. 

97.  Conocephalus  aries.  A  small  but  comparatively  stout 
species,  green,  with  fuscous  flecks  on  the  wings  and  minute  blackish 
spots  beneath  the  base  of  the  spines  on  the  legs,  the  lateral  and 
frontal  edges  of  the  fastigium  yellow,  narrowly  margined  below  with 
black.  Fastigium  short,  stout,  blunt,  the  basal  third,  from  front 
edge  of  base  of  eyes,  tapering  rapidly;  beyond  equal,  the  tip  broailly 
rounded,  the  length  from  front  edge  of  eyes  considerably  less  than 
the  breadth  at  base,  half  as  long  again  as  the  width  in  middle,  the 
upper  surface  transversely  arched,  rounding  insensibly  to  the  sides, 
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the  surface  scarcely  scabrous;  beneath  the  whole  forms  a  short, 
conical,  depending  process,  separated  from  the  conically  produced 
front  by  a  pretty  wide  frontal  incisure.  Pronotum  short,  subscabrous, 
the  posterior  somewhat  more  than  twice  as  long  as  the  anterior  lobe, 
the  median  incisure  open  U-shaped,  the  posterior  lobe  rapidly  ex- 
panding on  its  basal  two-thirds,  the  lateral  carinse  distinct  on  the 
posterior  half  of  the  whole  pronotum  ;  posterior  edge  nearly  straight. 
Tegmina  pretty  slender,  rather  regularly  rounded  at  the  extremity, 
the  tip  scarcely  produced  and  slightly  below  the  middle.  Fore  and 
middle  femora  with  two  or  three  pretty  stout  spines  on  the  apical 
half  of  the  lower  outer  carina;  hind  femora  moderately  stout,  furnished 
beneath  with  rather  distant,  pretty  stout  spines,  excepting  next  the 
base ;  hind  legs  rather  short,  the  tibiae  two  thirds  as  long  as  the 
tegmina.  Last  dorsal  segment  of  the  S  abdomen  produced  as  in  C 
malivolanSy  but  much  more  briefly  and  .neither  arched  nor  apically 
compressed;  supraanal  plate  moderate,  triangular,  depressed  toward 
the  middle  so  as  to  be  canaliculate,  the  sides  roundly  excised,  the 
apex  pointed;  upper  tooth  of  anal  cerci  forming  an  inward  directed, 
recurved  and  slightly  downwanl  trending,  pointed  hook;  lower  tooth 
long  and  slender,  appressed,  conical,  in-  and  recurved,  rather  bluntly 
pointed,  with  a  continuous  apical  spine  ;  styles  slender,  cylindrico- 
conical,  as  long  as  the  lower  tooth  of  the  anal  cerci ;  ovipositor  (in 
the  pupa)  considerably  longer  than  the  hind  tibiffi. 

Length  of  body,  27  mm.  ;  of  fastigium  beyond  the  front  edge  of 
the  eyes,  2  mm. ;  of  pronotum,  7.5  mm.;  of  tegmina,  34  mm.;  of  hind 
tibise,  21.5  mm.  3  <f,  besides  1  cf,  2  9,  (pupae).  Mexico,  April, 
Sumichrast. 

This  seems  to-be  distinct  from  any  of  the  species  which  have  been 
described  from  Mexico  by  Saussure  and  Walker. 

98.  Conocephalus  hebes.  A  large  but  not  very  stout 
species,  green  or  brown  ;  and  when  the  latter,  the  upper  edge  of  the 
deflected  lobes  of  the  pronotum  and  of  the  anal  area  of  the  tegmina 
marked  with  a  slender,  blackish  brown  stripe,  which  continues  to  and 
around  the  fastigium ;  the  front  of  the  fastigium  is  also  marked  with 
black  in  the  green  specimens;  and  sometimes  the  tegmina,  in  the 
brown  variety,  are  flecked  irregularly  and  infrequently  with  black 
dots  near  the  middle  line.  Fastigium  stout,  short,  subequal  beyond 
the  narrowing  base,  broadly  rounded  at  tip,  extending  scarcely  fur- 
ther beyond  the  front  edge  of  the  base  of  the  eyes  than  the  width 
between  the  eyes,  not  more  than  one-fourth  longer  than  the  median 
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breadth  ;  upper  surface  nearly  flat,  scarcely  rounded,  a  little  sca- 
brous, the  sides  separated  from  the  summit  by  a  distinct  though  slight 
carina;  beneath,  the  whole  forms  a  depending  pointed  cone,  whose  sides 
are  scarcely  less  than  a  right  angle  with  each  other,  and  are  separated 
by  a  pretty  wide  frontal  incisure,  by  the  slightly  tuberculated  tip  of 
tho  front  of  the  face  which  it  overreaches.  Pronotum  densely 
punctate,  broadening  regularly  from  in  front  backward,^  more 
strongly  in  the  cf ,  the  lateral  carinas  distinct,  though  blunt,  through- 
out, the  hind  margin  gently  convex,  the  deflected  lobes  sloping  gently 
and  regularly  from  a  vertical  position.  Tegmina  very  long,  moder- 
ately slender,  very  gently  curved,  the  tip  rounded,  only  a  little  below 
the  middle,  scarcely  produced.  Fore  and  middle  femora  with  two  or 
three  minute  teeth  on  the  lower  anterior  carina;  hind  femora  slender, 
delicately  spined  along  nearly  the  whole  under  surface;  hind  legs 
long,  the  tibia;  half  as  long  as  the  wings.  Last  dorsal  segment  of  the 
male  abdomen  deeply  and  very  widely  notched,  being  produced  pos- 
teriorly at  the  sides  to  a  large  triangular  tooth,  slightly  uncinate  at 
tip;  anal  cerci  stout,  short  and  arcuate,  the  upper  tooth  very  small, 
tumid,  with  a  pretty  long  incurved  and  slightly  recurved  spine,  lying 
almost  upon  the  upper  tooth,  which  is  stout,  compressed,  conical 
and  straight,  directed  inward  and  forward,  armed  at  tip  with  a  slight 
thorn ;  styles  slender,  cylindrical,  tapering  on  the  apical  half  to  a 
blunt  tip  half  as  long  as  the  anal  cerci;  ovipositor  a  little  longer  than 
the  hind  tibias,  not  quite  reaching  the  tip  of  the  tegmina. 

Length  of  body,  cf,  33  mm.,  9,  36  mm.;  of  fastlgium  beyond  the 
front  edge  of  the  eyes,  <^,  9,  2.25  mm. ;  of  pronotum,  6  10  mm.,  9,  9.5 
mm.;  of  tegmina  cf,  48  mm.,  9,57  mm.;  of  hind  tibiae  d*,  27  mm., 
9,  27.5  mm.;  of  ovipositor,  80  mm.  1  <f,  7  9.  Cuba,  received 
from  Dr.  Gundlach  with  the  Nos.  ^^  and  ^\^;  St  Thomas,  received 
from  Mr.  F.  R.  Uhler  ;  N.  Orleans,  from  Mr.  A.  Sall^  ;  San  Mateo 
del  Mar,  Tehuantepec,  about  lagoons,  collected  in  February  by 
Sumichrast;  and  from  an  unknown  locality  collected  by  Xantus. 

This  species  is  very  closely  allied  to  C  oblusus  Burm.,  but  differs 
from  it  in  its  longer  legs,  rather  shorter  fastigium  and  somewhat  dif- 
ferently constructed  male  abdomen. 

09.  Conocephalus  retusus.  A  small  and  slender  species, 
green,  with  a  very  faint  pale  band  around  the  borders  of  the  fastigium, 
more  distinct  and  broader  on  the  sides,  edged  beneath,  in  front  only, 

1  In  a  single  $  from  St.  Thomaa,  vrhlch  otherwise  does  not  differ  from  the  others, 
the  disk  of  the  pronotum  is  equal  throughout. 
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and  very  obscurely  with  a  slight  dash  of  fuscous.  Fastigium  short, 
blunt,  equal  beyond  the  narrowing  base,  well  rounded  at  tip,  extend- 
ing beyond  the  front  edge  of  eyes  only  two-thirds  the  distance  of  the 
space  between  the  eyes  ;  upper  surface  tumid,  very  faintly  scabrous 
like  the  rest  of  the  head ;  lower  surface  forming  a  depending,  blunt, 
conical  projection,  separated  by  a  pretty  wide  frontal  incisure  from 
the  tuberculate  tip  of  the  face.  Pronotum  profusely  punctate,  the 
median  incision  V-shaped,  the  posterior  three  times  as  large  as  the 
anterior  lobe,  the  latter  expanding  regularly  but  very  slightly  back- 
ward, the  lateral  cnrinie  distinct,  the  deflected  lobes  much  as  in  the 
preceding  species.  Tegmina  long  and  very  slender,  tlie  extremity 
rounded  with  the  slightly  produced  tip  before  the  middle.  Fore  and 
middle  femora  unarmed  ;  hind  femora  exceedingly  slender  with  eight 
to  ten  distant  delicate  spines  on  about  the  middle  third  of  the  under 
surface  ;  hind  legs  very  long,  the  tibiae  nearly  as  long  as  the  body, 
ovipositor  very  long,  nearly  as  long  as  the  tegmina. 

Length  of  body,  31  mm.;  of  fastigium  beyond  the  front  edge  of 
eyes,  1.8  mm.;  of  pronotum,  7  mm.;  of  tegmina,  87  mm.;  of  hind 
tibiie,  28.5  mm.;  of  ovipositor,  32.5  mm.  1  ?.  Georgia,  H.  K. 
Morrison. 

This  is  the  slenderest  species  of  this  group  of  Conocephalus 
known  to  me.  It  resembles  the  much  shorter  legged  C.  dimmilis 
Serv.,  a  species  which  I  formerly  confounded  with  C.  obtusus  Burm. 

100.  Conocephalus  clausus.  A  large  and  stout  species, 
brown,  the  disk  of  the  pronotum  darker,  with  naiTow  lateral  stripes 
of  darker  brown,  the  tip  of  the  fastigium,  above  rather  than  in  front, 
marked  with  fuscous.  Fasti^um  lar<;e  and  tumid,  constricted  at  the 
base  just  in  front  of  the  eyes,  beyond  subglobose,  the  whole  of  equal 
length  and  width  counting  from  beyond  the  front  edge  of  the  eyes, 
and  a  little  narrower  than  the  space  between  the  eyes ;  top  of  the 
head  scabrous,  including  the  middle  of  the  fastigium  as  far  as  the  tip 
of  the  first  antennal  joint;  the  rest  of  the  front  and  sides  as  well  as  the 
under  surface  smooth  and  shining;  viewed  from  in  front,  the  lower  part 
forms  a  depending,  stout,  blunt-tipped  cone,  which  is  attingent  with 
the  short  tubercular  tip  of  the  face,  completely  closing  the  frontal 
incisure;  face  sparsely  punctate.  Pronotum  rather  sparsely  and  ir- 
regularly punctate,  the  posterior  lobe  about  two  and  a  half  times 
longer  than  the  anterior,  the  hind  border  nearly  straight,  the  lateral 
carina;  apparent  only  on  the  posterior  half  of  the  posterior  lobe,  the 
deflected  lobes  unusually  vertical.  Tegmina  rather  long,  somewhat 
broader  than  usual,  well  rounded  at  tip,  t^e  apical  curve  in  advance 
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of  the  middle.  A  few  tolerably  stout  spines  on  the  under  surface  of 
fore  and  middle  femora;  hind  femora  rather  stout,  armed,  beneath 
with  rather  frequent  spines  ;  hind  legs  rather  short,  the  tibie  less 
than  half  as  long  as  the  wings,  ovipositor  broader  than  usual  and 
only  as  long  as  the  hind  tibiae. 

Length  of  body,  40  mm.  ;  of  fastigium  beyond  the  front  edge  of 
eyes,  2.8  mm. ;  of  pronotum,  9.5  mm.;  of  tegmina,  51.5  mm.;  of  hind 
tibiae,  22.5  mm.;  of  ovipositor,  22.5  mm.  1  9  (from  alcohol).  Jalasco, 
Mexico,  Dr.  Berendt  (Smithsonian  Institution). 

In  closing  this  series  of  descriptions  of  Orthoptera,  which  have 
appeared  at  intervals  during  tlie  past  ten  years,  it  will  be  well  to  in- 
dicate a  few  changes  of  nomenclature  which  are  necessary. 

No.  3.  Saussure  corrects  the  spelling  of  the  generic  name  Ha- 
pithus  to  Apithes,  deriving  the  name  (correctly,  as  its  deviser  Mr. 
Uhler  informs  me)  from  d7:sf9ij<:. 

No.  11.  The  generic  name  StMia,  named  in  honor  of  the  late  Dr. 
C.  St&l  of  Stockholm,  was  preoccupied  by  its  use  in  Hemiptera  by 
Reuter  a  short  time  previously.  I  would  therefore  propose  fo^ 
5/ei/ia  foliata^  the  generic  term  Eustilia. 

Nos.  23-30  and  No.  61,  for  reasons  given  in  the  Proceedings  of  the 
Boston  Society  of  Natural  History,  Vol.  xix,  pp.  281-86,  should  be 
referred  for  the  present  to  Melanoplus.  Further  change  may  be  re- 
quired when  I  have  completed  the  revision  of  the  Calliptenoid  series 
of  N.  American  Acridii,  upon  which  I  have  been  for  some  time  en- 
gaged. The  name  of  Caloptenus /asciatua  being  preoccupied,  I  have 
replaced  it  (Proc.  Bost.  Soc.  Nat.  Hist.,  xix,  289)  by  M,  Paclcardii, 

No.  65.  Hippiscus  lineatus.  This  species  I  had  formerly  described 
(in  MSS)  under  the  new  generic  name  Cnitypedes,  but  before  pub- 
lishing, considered  it  best  to  include  it  in  Hippiscus.  I  do  not 
recollect  that  I  have  ever  mentioned  this  name  to  any  one  and  have 
never  seen  more  than  the  single  specimen  of  the  species  upon  which 
I  had  proposed  to  found  it,  and  which  has  never  lefl  my  collection. 
It  was  therefore  a  complete  mystery  to  me  to  find  a  closely 
allied  species  described  by  Mr.  Thomas  (Proc.  Davenp.  Acad.  Nat. 
Sc.,i,  257-68)  as  Cratyptdes  Putnami^  with  the  remark  "I  have 
placed  this  species  in  this  genus  with  some  hesitancy,  yet  it  cer- 
tainly agrees  very  closely  with  it."  I  disclaim  any  proprietorship  in 
the  generic  name,  and  do  not  know  to  what  Mr.  Thomas  refers. 
This  remark  is  offered  simply  to  aid  any  future  student  who  may 
search  for  the  origin  of  the  name. 
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Experiments  on  Spontaneous  Generation.    By   A.  T. 

Parker,  of  Lexington,  Ky. 

For  several  years  past  I  have  made  many  experiments  with  a  view 
to  determine  the  possibility  of  Archebiosis  or  spontaneous  generation. 
My  earlier  experiments  produced  such  varying  results  that,  until 
within  the  past  year,  my  mind  remained  in  uncertainty.  In  these 
earlier  experiments  I  overlooked  what  I  now  consider  important  ele- 
ments most  essential  to  the  solution  of  the  problem.  A  brief  sketch 
of  these  tentative  essays  will  be  necessary  in  order  to  a  proper  ap- 
preciation of  the  conclusive  experiments  of  the  last  year. 

In  all  my  experiments,  glass  flasks  were  used  containing  infusions 
of  various  substances  carefully  sealed.  In  most  instances,  the  usual 
method  of  experimenters  was  adopted,  the  substances  employed  being 
cut  into  small  pieces  and  macerated  in  warm  water  for  several  hours, 
when  the  infusions,  after  filtering,  were  poured  into  glass  flasks,  in 
which  they  were  boiled  by  the  heat  of  a  spirit  lamp,  and,  while  boil- 
ing, the  flasks  were  sealed  by  means  of  a  blow-pipe.  The  infusions 
used  were  such  as  are  admitted  to  be  most  conducive  to  the  origin 
and  development  of  the  germs  of  primordial  life.  It  is  unnecessary 
to  detail  the  many  experiments  of  the  first  three  years.  In  these 
earlier  and  unsatisfactory  experiments,  I  found  in  almost  all  the  in- 
fusions living  or  dead  organisms.  Some  flasks  contained  only  inor- 
ganic matter.  In  other  flasks  were  iiilly  developed  living  active 
bacteria  and  vibriones.  In  other  flasks,  dead  bacteria  were  found  in 
great  numbers,  while,  in  others  still,  were  found  both  living  and  dead 
organisms.  These  very  dissimilar  results  were  oflen  obtained  from 
the  same  series  of  flasks,  containing  the  same  infusions,  prepared  at 
the  same  time,  and  surrounded  seemingly  by  the  same  conditions. 
Such  varying  phenomena  were  very  perplexing.  Whence  the  living 
bacteria  ?  Had  they  survived  the  heating  of  the  infusion  ?  or, 
were  they  developed  in  the  flask  afler  it  was  sealed  ?  Whence  the 
dead  organisms  ?  Were  they  developed  in  the  infusion  after  it  was 
sealed  up  in  the  flask,  and  did  they  afterwards  die  ?  Or  were  they 
already  developed  in  the  infusion  when  placed  in  the  flask,  and  de- 
stroyed by  the  heat  to  which  the  infusion  was  then  subjected  ? 
Again,  whence  the  living  and  dead  bacteria  contained  in  the  same 
flask? 

I  instituted  a  new  series  of  experiments  to  determine  these  ques- 
tions.    I  first  subjected  infusions  prepared  as  before  to  microscopic 
'examination  before  boiling  and  again  after  boiling.     I  found  in  every 
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instance  that  where  living  organisms  existed  in  the  infusions  before 
boiling  they  were  found  dead  in  the  infusion  aderit  Lad  been  sub- 
jected to  boiling  heat ;  thus  establishing  the  fact  that  while  these  or- 
ganisms were  killed  by  the  heat  of  boiling  water  they  resisted  dis- 
integration, and  their  remains  were  found  in  the  infusions  after  boil- 
ing. I  next  prepared  other  infusions  in  the  same  manner  as  before, 
macerating  the  substances  in  warm  water,  and  then  filterings  boiling, 
and  sealing  them  in  flasks.  But  I  now,  afler  maceration,  subjected 
a  part  of  each  infusion  to  microscopic  examination  before  boiling; 
and  afler  boiling,  another  portion  was  examined  with  the  microscope, 
while  the  remainder  was  placed  in  flasks  boiled  with  the  flame  of  a 
lamp  and  sealed  during  ebullition.  In  all  such  experiments,  when 
living  bacteria  were  found  in  the  infusion  before  boiling,  I  found  dead 
bacteria  afler  boiling,  and  also  in  the  flasks  when  afler  an  interval 
ranging  from  a  few  days  to  several  weeks  they  were  opened  ;  showing 
that  the  bacteria  had  developed  during  the  maceration,  and  were  de- 
stroyed during  the  heating  process.  In  a  great  number  of  these 
flasks  living  organisms  were  found  upon  opening  them,  and  these 
were  found  in  flasks  containing  infusions  in  which  no  life  was  found 
in  the  first  examination.  In  all  such  instances  the  questions  arose, 
did  the  organisms  originate  in  the  infusions  in  the  flask?  or  did 
air  enter  during  or  afler  the  process  of  sealing  the  flask  which  con- 
tained the  germs  that  aflerward  developed  into  life  ?  In  experiments 
carefully  made  with  a  view  to  determine  this  question,  I  found  it  ex- 
tremely difficult  to  seal  the  flapks  so  securely  as  to  exclude  air  alto- 
gether, owing  to  the  pressure  of  steam  from  the  boiling  liquid  upon  the 
neck  of  the  glass  soflened  by  heat  in  the  process  of  sealing.  I  found 
that  oflen,  when  a  flask  seems  securely  sealed,  air  will  enter  through 
some  minute  aperture  formed  by  the  contraction  of  the  glass  during 
the  process  of  cooling.  By  inverting  the  flask  the  entrance  of  the 
air  may  be  perceived  by  the  bubbles  which  rise  through  the  liquid. 
The  difficulty  of  sealing  the  flasks,  and  the  impossibility  of  knowing 
whether  a  perfect  sealing  has  been  effected  invalidates  all  experi- 
ments conducted  with  flasks  filled  and  sealed  by  the  usual  method* 
In  view  of  the  difficulties  attending  these  experiments,  and  the  in- 
explicable results,  I  undertook,  about  a  year  ago,  to  work  upon  a  new 
plan.  In  this  series  of  experiments  the  utmost  precautions  were 
taken;  the  flasks,  pipettes,  etc.,  were  all  new  and  unused.  Before 
using  them  they  were  thoroughly  washed  in  acids,  alcohol,  and  boil- 
ing water.    The  objects  to  be  attained  in  these  experiments  were 
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first,  to  secure  a  perfect  sealing  of  the  flask;  second,  to  know  the 
exact  nature  of  the  infusions  inclosed.  To  secure  the  first  object  I 
determined  to  seal  the  flasks  first  and  then  expose  them  to  heat  af^er 
being  sealed.  To  this  end  I  adopted  the  following  process.  Such 
substances  were  used  as  are  regarded  most  favorable  for  the  develop- 
ment of  life.  These  were  properly  prepared  by  maceration  in  warm 
water  for  from  one  to  two  and  a  half  hours.  The  infusions  were  then 
filtered  three  times  successively  through  diflerent  pieces  of  filtering 
paper;  portions  of  the  filtered  infusions  were  then  placed  in  flasks 
and  carefully  sealed  with  spirit  lamp  and  blow  pipe.  A  strong  copper 
vessel  ^  was  prepared  capable  of  enduring  a  pressure  of  one  hundred 
and  fifty  lbs.  to  the  square  inch,  in  which  to  boil  the  infusions.  In  this 
vessel  were  two  unions ;  the  coupling  of  one  of  them  being  closed  at 
its  bottom  was  filled  with  fish  oil  in  which  was  inserted  a  thermom- 
eter; through  the  other  union  the  sealed  flasks  containing  the  pre- 
pared infusions  were  introduced.  The  copper  vessel  was  then  nearly 
filled  with  water.  Proper  precautions  being  taken  for  the  exclusion 
of  air  a  spirit  lamp  was  applied,  and  the  degree  of  temperature  noted 
as  indicated  by  the  thermometer.  In  order  to  keep  my  judgment  un- 
biassed during  these  experiments  while  opening  and  examining  the 
flasks,  and  also  to  be  able  to  determine  whether  any  changes  had 
taken  place  in  the  fluids  afler  their  enclosure  and  heating,  I  adopted 
a  peculiar  system  of  reconling  the  experiments.  A  few  drops  of  each 
infusion  as  prepared  for  the  flask  were  placed  upon  a  slide  having 
a  concave  cell,  and  a  one-tenth  immersion  lens  made  by  Wales  was 
focussed  to  the  bottom  of  the  cell,  and  the  contents  carefully  ex- 
amined every  few  minutes  for  an  hour.  A  careful  record  of  its  con- 
dition was  entered  in  a  book  for  the  purpose.  The  flasks  were  num- 
bered  and  each  number  entered  in  connection  with  the  recorded 
character  of  each  flask.  When  afterwards  the  flasks  were  opened 
and  scrutinized,  another  record  was  made  in  another  book.  It  is 
important  to  state  that  the  first  record  was  not  referred  to,  nor  was  a 
comparison  made  between  the  two  records  until  all  the  investigations 
were  completed.  Consequently  the  contents  of  the  flasks  and  the 
nature  of  the  infusions  were  unknown  at  the  time  of  their  examina- 
tion. By  this  system  of  record  and  comparison  the  chancres  in  the 
fluids,  if  any  occurred,  could  be  easily  discovered.  For,  if  the  firsi 
record  showed  a  special  organism,  say,  rod-like  bacteria,  existing  in 
any  infusion  to  the  exclusion  of  all  other  forms  of  life,  and  if  afler  a 
lapse  of  time  suflicient  for  all  the  possible  changes  to  take  place  of 

1  See  plate  1. 
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which  the  infusion  was  susceptible,  that  organism  was  found  dead,  and 
no  other  organisms  were  found,  and  no  development  of  any  spores  or 
germs  which  it  may  have  contained  at  the  time,  of  its  inclosure,  it 
might  then,  under  these  circumstances,  be  concluded  that  through  the 
agency  of  heat  all  the  organisms  in  the  fluid  had  been  destroyed,  and 
the  fluid  itself  rendered  incapable  of  developing  or  maintaining  life. 
It  is  well-known  that  all  animal  and  vegetable  substances  that  have 
been  long  exposed  to  the  atmosphere  become  the  habitat  of  various 
germs  that  float  in  the  air,  and  that  these  germs  under  favorable  condi- 
tions in  an  incredibly  short  time  begin  to  reproduce  themselves  by  mil- 
lions. It  is  not  so  generally  known  that  many  of  these  germs  are  so 
small  as  to  pass  with  little  seeming  hindrance  through  the  finest  filter- 
ing paper.  For  example,  a  handful  of  green  white  clover  was  cut  in 
the  month  of  July  —  a  fragment  of  cheese  was  added  and  the  whole 
covered  with  warm  water.  At  the  end  of  two  and  a  half  hours,  a 
drop  showed  a  large  number  of  vibriones  and  jointed  bacteria  of 
small  size,  and  in  six  hours  afler  its  preparation,  a  drop  was  swarm- 
ing with  millions  of  these  organisms.  This  infusion  was  passed 
through  fine  filtering  paper  four  times,  the  filtering  medium  seeming 
to  offer  little  or  no  resistance  to  their  passage.  A  drop  from  the 
filter  showed  myriads  of  them,  very  active  and  their  numbers  scarcely 
diminished. 

In  detailing  the  following  experiments  it  may  be  necessary  to 
state  that  cognizance  was  taken  only  of  the  most  prominent  forms 
present  in  the  infusion,  it  being  understood  that  in  almost  all  in- 
fiisions  some  particular  organism  largely  predominates. 

The  first  experiment  consisted  of  nine  flasks,  closed  January  18th, 
of  the  following  infusions,  —  one  of  simple  milk,  four  of  hay,  three  of 
turnip  with  a  small  addition  of  cheese,  and  one  of  turnip  and  milk. 
They  were  all  heated  to  100"*  Cent.  (212''  F.)  for  thirty  minutes. 
The  flask  containing  milk  was  opened  on  the  ninth  day  after  sealing. 
Neither  bacteria,  vibriones,  nor  torula  could  be  found,  but  large  num- 
bers of  milk  globules  filled  every  field  of  view.  The  hay  infusions 
were  opened  and  examined  on  the  twelfth,  sixteenth,  and  nineteenth 
days  afler  sealing.  A  very  few  bacteria  —  all  dead  —  were  found  in 
th«  deposits.  The  flasks  containing  turnip  and  cheese,  and  the  one 
turnip  and  milk,  were  opened  on  the  seventeenth  day,  and  found  to 
contain  milk  globules  only.  The  second  lot  of  flasks  consisted :  four 
of  parsnip  with  a  small  addition  of  sodic  phosphate,  three  of  urine 
with  liqaor  potass,  added,  two  of  the  juice  of  beef,  and  two  of  urine 
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alone.  These  were  kept  at  a  temperature  of  100°  Cent  (212°  F.)  for 
thirty  minutes.  The  parsnip  infusions  were  opened  on  the  sixteenth, 
twentieth,  and  twenty-second  days.  Nothing  was  found  in  the  de- 
posits except  granular  matter.  The  flasks  containing  urine  with 
liquor  potass,  added,  were  examined  on  the  tenth,  fifteenth,  and 
nineteenth  days  afler  sealing,  with  the  same  result.  The  flasks  con- 
taining the  juice  of  beef  were  opened  in  eight  and  ten  days  after 
closing,  and  the  infusions  were  found  to  exhibit  fat  globules  only. 
The  flasks  containing  simple  urine  were  examined  on  the  tenth  and 
seventeenth  days  afler  sealing.  They  showed  not  a  vestige  of  any 
organism. 

On  April  9th,  a  third  lot  of  twelve  flasks  were  prepared  and 
sealed,  viz.:  four  of  hay,  three  of  green  clover,  three  of  turnip,  and 
two  of  parsnip.  To  these  nothing  was  added.  They  were  kept  at  a 
temperature  of  120°  Cent.  (248°  F.)  for  one  hour.  On  the  fourth 
day,  one  of  the  flasks  containing  the  infusion  of  turnip  was  opened. 
The  other  two  remained  closed  until  one  hundred  days  had  elapsed. 
The  deposits  were  found  to  consist  of  granular  matter.  The  flasks 
containing  hay  infusions,  were  opened  on  the  twenty-first,  forty- 
second,  and  forty-seventh  days.  In  the  deposits  were  found  a  small 
number  of  jointed  bacteria —  all  dead. 

The  flasks  containing  parsnip  were  opened  on  the  forty-second 
day.  A  few  needle-like  crystals  only  were  observed,  imbedded  in  a 
mass  of  granular  matter.  The  fla«ks  containing  clover  infusion  were 
examined  on  the  forty-second,  forty-seventh,  and  one  hundred  and 
sixth  days.  The  deposits  were  made  up  of  rod-like  bacteria,  all  dead, 
and  inorganic  matter. 

The  next  series,  consisting  of  seventeen  flasks,  was  closed  June  29th. 
Ten  contained  hay  infniion  with  cheese  added,  and  seven  the  same 
infusion  without  any  addition.  These  were  carried  to  a  tempera- 
ture of  145°  Cent  (298°  F.)  and  were  kept  at  that  point  for  one  and 
one*fi>urth  hours.  None  of  the  flasks  containing  the  hay  and  cheese 
infusions  were  opened  earlier  tlian  the  forty-second  day,  and  most  of 
them  were  not  examined  until  one  hundred  days  had  elapsed.  In 
the  deposits  of  all  there  were  found  thousands  of  dead  vibriones  of  the 
necklace  type,  to  the  almost  entire  exclusion  of  all  other  organisms. 

On  July  2Sd,  thirteen  flasks  were  prepared,  five  of  hay  and  cheese, 
four  of  hay  to  which  was  added  about  an  equal  quantity  of  stable 
manure,  and  four  of  simple  hay.  These  were  heated  to  a  tempera- 
ture of  145°  Cent  (29S°  F.)for  one  hour,  and  were  kept  above  100° 
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Cent.  (212^  F.)  for  two  hours.  One  of  the  flasks  containing  hay  and 
cheese  was  opened  on  the  one  hundred  and  eighth  day  after  sealing; 
another  was  opened  on  the  one  hundred  and  twenty-fourth  day ;  the 
three  other  flasks  containing  hay  and  cheese  were  broken  during  the 
process  of  heating.  In  those  examined,  jointed  bacteria —  all  dead  *- 
were  present  in  limited  numbers.  The  flasks  containing  hay  and 
manure  were  opened  one  hundred  and  thirty  days  afler  sealing. 
Only  a  few  cells  and  oxalate  of  lime  were  found  amid  an  ample  de- 
posit of  inorganic  matter.  In  all  these  experiments  the  infusions 
were  examined  under  the  microscope  at  the  time  of  sealing  as  al- 
ready mentioned,  and  a  record  made  of  their  condition,  and  a  similar 
record  when  the  flasks  were  opened. 

Following  my  order  of  work,  I  will  detail  my  further  experiments 
before  giving  a  comparison  of  the  records. 

In  the  following  experiments  the  usual  course  of  steeping  infusions 
in  yjarm  water  was  changed,  boiling  water  being  used  in  covering  the 
substances  to  be  infused;  and,  instead  of  suffering  the  infusions  to 
cool,  they  were  boiled  for  ten  minutes  in  an  open  vessel  and  immedi- 
ately filtered  and  sealed  —  the  entire  process  occupying  not  over  half 
an  hour.  This  process  was  adopted  because  it  insures  a  strong  in- 
fusion, and  also  shuts  out  the  possibility  of  organism  being  developed 
in  them  and  multiplying  before  the  final  heating.  The  first  of  these 
infusions  were  prepared  July  SOth,  and  consisted,  four  of  hay,  and 
two  of  hay  and  manure.^  . 

The  simple  hay  infusions  were  opened  on  the  sixth,  fourteenth,  and 
one  hundred  and  twenty-second  days  after  sealing.  A  few  dead  bac- 
teria were  found  in  the  deposits,  associated  with  myriads  of  inorganic 
particles.  The  flasks  containing  hay  and  manure  were  opened  on 
the  seventh  and  fifleenth  days  after  sealing.  In  the  deposits  of  both 
these  flasks,  besides  the  usual  number  of  bacteria  that  abound  in  all 
the  deposits  from  the  hay  infusions,  large  numbers  of  crystalline 
cubes  of  small  size  were  observed.  These  had  a  tendency  to  ag- 
gregate and  form  groups  which  bore  a  great  resemblance  to  Sarcina. 

Nine  flasks  were  closed  Nov.  5th,  viz.,  one  of  turnip  with  cheese 
added,  one  of  simple  urine,  and  seven  of  hay  and  cheese.  These 
were  carried  to  a  temperature  of  140^  Cent.  (284°F.)  at  which 
they  remained  one  hour.  The  urine  was  opened  and  examined  on 
the  forty-second  day.     No  organisms  were  present  in  the  deposit. 

^  StaUe  manQre  was  nied  beoaoM  It  contains  both  animal  and  regetable  matter 
in  a  state  of  deoompotition. 
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The  turnip  and  cheese  infusion  was  opened  on  the  fiAieth  day,  in 
which  nothing  organic  was  seen.  The  hay  and  cheese  infusions  were 
examined  on  the  twenty-first,  sixtieth  and  sixty-second  days,  with 
the  same  results. 

The  statement  having  heen  made  that  life  is  more  surely  developed 
in  fluids  enclosed  in  vacuo,  I  decided  to  prepare  a  number  of  flasks  to 
determine  whether  different  results  would  be  obtained  by  this  means. 
The  plan  adopted  to  secure  a  vacuum  being  somewhat  novel,  it  may 
be  well  to  describe  the  procesH.  Distilling  flasks  of  about  four 
ounces  capacity  were  used.  A  rubber  tube  about  six  inches  long  was 
forced  over  the  arm;  the  flasks  were  then  half  filled  with  the  fluids; 
the  corks  were  pressed  into  their  necks,  and  a  piece  of  sheet  rubber 
was  placed  over  each  cork  and  securely  wrapped  around  the  neck  of 
the  flask.  They  were  then  placed  upon  a  retort  stand  and  brbk 
boiling  kept  up  for  fifteen  njinutes,  and,  while  the  steam  with  jets  of 
the  infusions  were  pouring  out  of  the  rubber  tubing,  a  pair  of  clamps 
with  a  strong  spring  was  applied  to  the  tubing.  The  lamp  being  im- 
mediately removed  and  condensation  taking  place,  the  tubing  became 
flattened  as  a  ribbon,  and  so  remained  until  the  flasks  were  opened. 
The  vacuum  obtained  by  this  process  was  so  complete  that  in  some 
instances,  flasks  that  were  unusually  thin,  were  shattered  in  pieces  by 
the  outside  pressure  of  the  air.  Although  a  number  of  flasks  were 
prepared  in  this  manner  containing  various  infusions,  and  afterwards 
surrounded  with  the  most  favorable  conditions,  the  results  were 
identical  in  every  particular  with  those  obtained  with  flasks  contain- 
ing air. 

Having  completed  my  experiments,  I  turned  to  the  first  record  of 
the  examination  of  the  infusions  made  at  the  time  they  were  scaled. 
It  is  a  remarkable  fact  that  in  every  instance  the  record  of  the  con- 
dition of  the  infusion  in  each  flask  at  the  time  it  was  sealed,  agreed 
perfectly  with  the  record  of  the  same  made  when  the  flasks  were 
opened.  In  no  instance  did  the  examination  made  when  the  flasks 
were  opened,  show  organisms  when  none  were  present  at  the  first 
examination.  When  the  presence  of  organisms  was  recorded  iu  the 
first  examination,  the  second  record  showed  the  same  oi^anisms,  and 
in  the  same  condition,  without  having  undergone  any  change  what- 
ever; in  no  instance  was  a  difierent  organism  present.  The  first  ex* 
aminations  of  urine,  milk  and  turnip  Infusions,  showed  tliat  they  were 
free  from  bacteria,  vibriones,  and  their  allies,  and,  regardless  of  the 
length  of  time  the  flasks  remained  closed,  those  oi^anisms  never  ap- 
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peared  in  them  ;  when,  however,  hay  was  used  in  making  the  in- 
fusions, they  were  almost  invariably  found,  both  at  the  time  of  sealing 
and  afterwards  upon  opening  the  flasks.  These  facts  lead  to  the  con- 
clusion that  no  life  was  in  any  case  developed  afler  the  flasks  were 
sealed,  but  that  in  all  instances  the  organisms  present  had  their  origin 
in  atmospheric  germs.  Urine  and  milk  sealed  without  a  long  ex- 
posure to  the  air  showed  no  organisms,  either  when  the  flasks  were 
sealed,  or  aflerwards  when  they  were  opened.  Infusions  of  turnips 
(the  turnips  being  peeled  and  washed  before  infusion,  so  as  to  remove 
from  them  any  germs  previously  derived  from  the  air)  were  also  free 
from  organisms.  But,  when  hay  or  clover  was  used,  organisms  were 
always  present.  This  may  be  attributed  to  the  fact  that  their  stems 
could  not  be  freed  from  germs  previously  lodged  upon  them  from  the 
air.  When  the  infusion  was  made  by  steeping  for  several  hours  In 
warm  water  these  organisms  multiplied* greatly,  and  passing  freely 
through  the  Altering  paper,  were  present  in  multitudes  in  the  in- 
fusion when  sealed,  and  being  killed  in  the  boiling  process  were 
found  dead  when  the  flasks  were  opened.  On  the  other  hand,  when 
infusions  were  made  by  boiling,  the  few  germs  present  upon  the  hay 
had  no  opportunity  to  multiply,  and  only  a  few  were  present  in  the  in- 
fusions before  sealing,  and  were  found  dead  (killed  by  heat)  when  the 
flasks  were  opened.  I  am  sure  that  the  mere  finding  of  dead  bac- 
teria or  their  allies  in  deposits,  is  no  evidence  that  they  had  origin  in 
the  infusions,  or  that  the  infusions  underwent  any  changes.  In  proof 
that  no  change  occurs  either  in  the  infusions,  or  in  any  of  the  germs 
and  organisms  that  exist  in  the  infusions  before  heating,  take  for  ex- 
ample three  of  the  several  series  of  flasks  examined.  It  has  been 
stated  that  on  June  29th,  seventeen  flasks  were  prepared,  viz.,  ten  of 
hay  with  an  addition  of  cheese,  and  seven  of  hay  only.  None  of  the 
former  were  examined  earlier  than  the  forty-second  day,  and  one 
hundred  and  eight  days  were  suffered  to  elapse  before  the  last  flask 
was  opened.  By  a  comparison  of  the  records,  we  find  that  the  first 
record  mentions  organisms  as  abounding,  and  described  to  be  of  the 
necklace  type  and  a  drawing  of  them  was  made,  showing  the  number 
of  beads  or  joints  of  the  largest.  In  the  subsecjuent  examination  of 
these  ten  flasks,  these  necklace  bodies  were  always  found,  and  in 
about  the  same  numbers.  The  other  infusions  of  hay  without  any- 
thing added,  were  opened  from  the  fourteenth  to  the  one  hundred 
and  fiftieth  day.  The  organisms  in  these  were  in  every  instance  de- 
scribed as  jointed  bacteria,  to  the  almost  utter  exclusion  of  all  other 
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forms.  In  other  examples,  hay  and  manure  were  used  in  making  the 
infusion.  The  first  record  states  that  a  few  rod-like  bacteria  were 
seen,  and  also  crystalline  cubes,  which  by  aggregation  resembled 
Sarcina.  These  flasks  were  opened  in  from  ten  to  forty  days.  Every 
statement  made  at  the  last  examination  coincides  exactly  with  the 
first  record.  So,  in  every  case  running  through  the  whole  series  of 
experiments,  there  is  the  most  perfect  agreement  between  the  two 
records.  So  much  alike  are  they,  that  the  language  employed  in  both 
descriptions  is  almost  identical. 

From  these  experiments,  we  are  forced  to  the  conclusion  that  there 
is  not  a  shadow  of  evidence  that  any  of  the  organisms  found  in  the 
infusions,  originated  in  them  after  heating.  All  the  facts  on  the  con- 
trary go  to  show  that  the  infusions  were  not  capable  of  originating 
life.  It  is  very  common  for  those  who  hold  the  theory  of  Archebiosis 
to  state,  as  the  result  of  experiments,  that  only  a  part  of  the  whole 
number  of  flasks  containing  the  same  fluids^  prepared  at  the  same  time, 
and  surrounded  by  the  same  conditions  are  prolific,  the  rest  being 
sterile.  This  seems  to  be  impossijile,  for  it  would  compel  us  to  admit 
that  one  part  of  a  particular  infusion  has  the  life-producing  property, 
while  the  other  has  not  Now  this  state  of  things  might  be  ex- 
plained if  some  of  the  fluids  were  exposed  to  the  air  by  being  im- 
perfectly sealed.  But  when  all  are  hermetically  sealed,  they  are  re- 
moved from  all  external  influences  except  light  and  heat ;  and  as 
each  fluid  receives  the  same  proportion  of  these,  this  important  vari- 
ation is  unaccountable,  and  difficult  of  belief.  The  question  arises 
why  investigators  in  this  field  of  inquiry,  conducting  experiments 
upon  the  same  general  plan,  reach  such  different  results.  The  ex- 
periments described  above  throw  some  light  upon  this  subject. 

Judging  from  these  experiments,  different  results  seem  to  arise 
from  a  variety  of  causes,  some  of  which  I  will  mention.  In  general 
it  may  be  stated  that  the  diffVsrent  results  do  not  arise  from  what  is 
seen,  so  much  as  from  a  wrong  interpretation  of  observed  phenom- 
ena; and  especially  from  not  paying  due  regard  to  the  probable 
sources  from  which  many  vitalized  bodies  may  be  derived.  Many 
errors  have  originated  from  ascribing  to  vital  action,  the  motion  that 
all  microscopic  bodies  assume  when  their  own  density  nearly  ap- 
proaches that  of  the  fluid  in  which  they  are  found,  and  which  may 
be  due  to  evaporation,  or  to  molecular  or  such  other  changes  as  the 
fluids  may  be  undergoing.  Another  source  of  error  is  the  belief  that 
filtering  liquids  frees  them  from  all  organisms  previously  contained  — 
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a  very  serious  error.  My  experiments  demonstrate  the  fact  that  or- 
ganisms pass  with  facility  through  the  finest  filtering  paper,  and  con- 
sequently are  found  in  the  deposits.  Another  very  common  source  of 
error  is  the  imperfect  sealing  of  the  flasks.  Many  flasks  sealed  with 
the  spirit  lamp  and  blow-pipe  in  the  usual  manner  will,  if  inverted, 
show  the  imperfect  sealing  by  the  bubbles  of  air  passing  up  through 
the  liquid  from  an  imperceptible  aperture  left  in  the  sealing  process. 
Still  another  common  source  of  error  is  the  belief  that  in  a  given  in- 
fusion certain  organisms  will  always  appear  in  the  same  length  of 
time.  So  far  from  this  being  the  case,  it  is  well  known  that  an  in- 
fusion will  at  one  time,  swarm  with  bacteria  and  other  low  forms  of 
life  in  a  few  hours;  while,  at  another  time,  an  infusion  prepared  in 
the  same  manner  and  surrounded,  so  far  as  can  be  seen,  by  the  same 
conditions,  may  remain  for  a  considerable  time  without  any  indication 
of  life.  The  above  are  the  mistakes  most  likely  to  occur  with  ex- 
perimenters in  this  field.  The  greatest  care  and  attention  are  neces- 
sary to  avoid  them,  the  subject  being  beset  with  difllculties  on  every 
hand.  The  exaggerated  statements  respecting  organisms  apparent  in 
flasks  supposed  to  be  hermetically  sealed,  and  heated  to  the  point  of 
boiling  water,  at  which  all  living  things  must  perish  may  probably  be 
traced  to  some  one  or  other  of  the  mistakes  above  enumerated. 

Non.  Oao  feature  observed  in  connection  with  the  experiments  described 
was  the  entire  absence  of  pellicles  in  the  flasks  at  the  time  they  were  opened. 
These  are  always  mentioned  by  experimenters  as  being  associated  with  all 
prolific  fluids.  They  were  searched  for,  bat  in  no  instance  was  such  a  thing 
foand.  All  the  infusions  remained  as  pellucid  as  on  the  day  of  their  inclosure. 
The  only  change  t^een  was  that  the  fluid  was,  in  some  instances,  lighter  colored 
at  the  time  of  examination  than  when  sealed.  This  change  of  color  is  to  be  at- 
tributed to  the  deposition  of  particles  of  matter  held  in  suspension  in  the  fluid* 
These  deposits  were,  in  many  flasks,  perceptible  to  the  naked  eye,  and  in  some 
of  them  were  quite  large.  All  the  fluids  immediately  after  being  flitered  ap- 
peared to  the  naked  eye  free  from  floating  particles  of  all  kinds.  But,  as  before 
stated,  a  few  drops  of  each  infusion  were  placed  under  the  microscope  in  a 
concave  cell,  and  nn  immersion  lens  was  focussed  to  the  bottom  of  the  cell. 
During  these  examinations,  but  little  of  either  organic  or  Inorganic  matter  was 
at  first  to  be  seen;  but  if  the  Instrument  and  slide  were  permitted  to  remain  at 
rest  and  the  contents  of  the  cell  examined  from  time  to  time,  a  gradual  de- 
position of  matter  could  be  seen  going  on,  until,  at  the  end  of  an  hour,  the 
field  of  view  would  be  found  filled  with  organisms,  and  such  other  matter  as 
was  held  in  suspension  by  the  fluid. 
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General  Meeting.    November  20, 1878. 

Vice  President,  Mr.  S.  H.  Scuidder,  in  the  chair.  Twenty- 
eight  pei-sons  present. 

The  following  candidates  were  elected  Associate  Membei*s : 
Messi's.  W.  L.  Allen,  Geo.  W.  Hammond,  Henry  Edwards, 
Chas.  S.  Hull,  H.  G.  Kittredge,  A.  J.  Lewis,  J.  A.  Osborn, 
and  H.  F.  Walling. 

The  following  subjects  were  discussed :  Darwinism  and 
the  Human  Eye,  by  Dr.  David  Hunt,  and  Growth  as  a 
Function  of  Cells,  by  Dr.  C.  S.  Minot. 

A  paper  on  Early  Types  of  Insects,  by  Mr.  S.  H.  Scudder, 
was  presented  by  title.  (See  the  Society's  Memoira  iir,  i, 
no.  2.) 

The  Custodian  reported  a  gift  of  a  specimen  of  Chimcera 
monatroaa  from  Mr.  Wm.  Prior,  Jr.,  to  whom  the  thanks  of 
Society  were  voted. 

The  following  donations  to  the  collection  of  New  England 
Birds  were  announced  by  Dr.  T.  M.  Brewer. 

From  Fraak  L.  Tileston,  Esq.:  A  fine  specimen  of  the  Winter 
Yellow-leg,  Gambetta  melanoleuca^  a  female,  shot  in  Chatham,  Cape 
Cod,  Nov.  2,  1878. 

The  HudMnian  Godwit  in  winter  plumage,  ?,  same  date. 

A  very  remarkable  specimen,  also  ?,  of  Macrorhamphus  scolo* 
paceus^  Lawrence,  shot  at  the  same  time  and  place. 

Mr.  George  II.  Mackay,  Oq.  :  An  immature  specimen  of  the 
Purple  GalUnule,  Gallinula  mariimca,  a  semi-tropical  species,  of  rare 
occurrence  in  New  England.  This  specimen  is  said  to  have  been 
shot  in  October  1872,  near  the  north  head  of  Hummock  Pond,  in 
Nantucket. 

Hyperborean  Phalerope,  Phalaropus  hyperboreusy  shot  on  the  land, 
in  >'antucket,  Sept.  20,  1878. 

Stilt  Sand-piper,  shot  in  Nantucket,  July  25,  1878.     This  is  the 
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earliest  record  in  the  season,  of  its  occurrence  here,  and  the  only  pos- 
itive one  of  its  presence  in  that  part  of  the  State.  It  was  a  solitary 
specimen  of  its  kind  and  had  for  its  only  •  companion  a  Summer 
Yellow-leg. 

Mocking-hird,  Mimus  polyglottus,  a  young  d  shot  in  Nantucket, 
Oct.  8,  1878.  It  was  evidently  a  wild  and  not  an  escaped  bird,  and 
is  one  of  the  very  few  recorded  instances  of  the  capture  of  this  species 
in  Massachusetts. 

Hydrochelidon  nigra.  Short-tailed  Tern.  Shot  at  Hummock 
Pond,  Nantucket,  Aug.  8,  1877.  It  was  alone  and  its  flight  was  not 
unlike  that  of  the  common  Tern. 

The  thanks  of  the  Society  were  voted  for  these  gifts  also. 


Section  of  Entomology.    November  27, 1878. 
Mr.  Edward  Burgess  in  the  chair.    Eleven  persons  present. 

The  following  paper  was  read : 

Ox  Larvjs  of  Insects  Discharged  Through  the  Urethra. 

By  Dr.  H.  A.  Hagex. 

The  larva  of  an  insect  which  had  been  discharged  through  the 
uretha  hy  a  country  boy,  was  sent  by  Dr.  Cutler  of  Waltham,  Mass., 
to  Mr.  S.  Henshaw,  and  kindly  communicated  to  me  for  investigation. 
The  larva  is  somewhat  squeezed  and  flattened,  but  otherwise  in  good 
condition  and  belongs  to  the  Dipterous  genus  Homalomyla.  In  com- 
paring the  larva  with  the  larv»  of  Diptera  in  the  biological  collection 
of  the  Museum  in  Cambridge  (which  contains  now  380  species  of 
Diptera,  more  or  less  fully  illustrated)  I  found  two  lots  of  the  same 
kind.  One  is  labeled  from  putrifying  flsh,  the  other,  as  found  in  a 
bottle  containing  rotten  alcoholic  fishes.  In  looking  through  the 
American  literature  I  found  one  paper  of  the  late  B.  D.  Walsh, 
"larvse  in  the  human  bowels"  (Amer.  Entomol.,  ii,  137)  seem- 
ing to  treat  of  similar  larvse.  The  description  and  the  figure  make  it 
nearly  doubtless  that  the  larva  from  Waltham  is  identical  with  the 
Homalomyia  WUsoni  Walsh.  There  is  only  one  diflerence  :  the 
larva  of  i/.  Wilsoni  has  on  the  third  segment  on  each  side  only  one  fil- 
ament, while  mine  has  on  each  side  a  pair  of  filaments  just  as  in  the 
following  segments.  But  as  all  larvse  of  Homalomyia,  as  far  as  I  know. 
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and  at  least  all  I  have  seen,  and  all  figured  and  described  in  Europe, 
possess  a  pair  of  filaments  on  each  side  of  the  third  segment,  I  am 
inclined  to  believe  that  the  second  filament  was  overlooked  by  Mr. 
Walsh.  This  is  the  more  probable  as  it  is  considerably  smaller  than 
the  other  one;  and  as  the  lens  used  by  Mr.  Walsh  was  an  exceedingly 
poor  one. 

Among  the  European  species  the  larva  of  H,  sciUaris,  well- 
known  and  oflen  figured,  is  very  similar,  except  that  the  filaments  in 
the  American  species  seem  to  be  more  feather-branched.  But  as  I 
have  only  a  few  specimens  of  the  European  species  before  me  and 
the  existence  of  H,  scalaris  in  America  is  proved  by  specimens  in 
Prof.  Loew's  collection,  the  identity  of  the  two  species  is  very  prob- 
able. Nevertheless  the  larvae  of  all  related  species  are  very  much 
alike,  and  only  by  the  study  of  a  material  with  raised  imagos  can  a 
sufficient  surety  be  reached.  As  by  far  the  largest  part  of  the  An- 
thomyidsB  of  the  collection  is  still  in  the  hands  of  Baron  von  Osten 
Sacken  in  Europe,  I  am  not  able  to  give  a  satisfactory  record  of  the 
species  of  Homalomyia  belonging  to  our  fauna. 

'^  The  cases  which  I  have  to  relate  (begins  the  well-known  Dr. 
Bateman  in  his  account  of  the  larvae  of  two  species  of  insects  discharged 
from  the  human  body)  do  not  possess  any  practical  importance,  and 
the  only  degree  of  interest  that  may  be  attached  to  them,  must  be 
derived  from  the  uncertainty  of  medical  records  on  the  subject  in 
question.  This  uncertainty  induces  me  to  bring  them  forward.  For 
whether  we  consider,  on  the  one  hand,  the  difficulty  of  accounting 
for  the  origin  of  many  of  those  animals,  which  make  their  nidus  in 
the  human  body,  or  the  variety  of  indistinct  and  fabulous  histories 
of  such  animals  which  have  been  detailed  on  the  other,  every  in- 
stance of  the  existence  of  those  which  are  not  usually  found  there, 
but  the  species  of  which  can  be  ascertained,  and  therefore  the  prob- 
able origin  pointed  out,  seems  to  be  worthy  of  being  recorded.*^ 

These  words  are  to-day  just  as  true  as  seventy  years  ago,  for  really 
not  much  has  been  done  to  elucidate  the  origin  of  similar  cases, 
except  that  the  occurrence  is  more  or  less  fully  stated  in  medical 
periodicals. . 

Rev.  F.  Hope  published  forty  years  ago  a  list  of  one  hundred 
and  eight  cases,  which  he  found  recorded  by  different  authors.  Of 
them  thirty-five  belong  to  Coleoptera,  two  to  Dermaptera,  six  to 
Lepidoptera,  one  to  Neuroptera,  sixty-four  to  Diptcra.  Among  the 
Coleoptera  the  meal-worm,    Tenebrio  molitor^  is  recorded  in  nine 
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cases ;  of  tho  Diptera  thirty-seven  cases  belong  to  the  Muscidie  and 
twenty  to  CBstridsB.  The  composition  of  the  list  must  have  been 
very  difficult;  nevertheless  it  b  far  from  representing  all  publbhed 
cases,  and  sometimes  not  thoroughly  reliable.  Concerning  the  locality 
affected  thirty-six  cases  belong  to  the  stomach  and  the  intestines, 
and  seven  to  the  urinary  organs. 

The  sex  of  the  patients  is  given  in  seventy-one  cases,  thirty-three 
men,  and  thirty-eight  women.  It  is  of  interest  to  state  that  the  cases 
in  which  Coleoptera  are  observed  show  twenty-one  women  against  only 
four  men;  the  cases  in  which  Diptera  are  observed,  twenty-nine  men 
against  seventeen  women.  But  it  should  be  remarked  that  the 
Dipterous  cases  included  fifleen  belonging  to  Oestrus,  of  which  four- 
teen belong  to  men,  who  are  obviously  more  exposed  to  attacks  by 
those  flies.  Deducting  those  cases,  we  find  both  sexes  equally  oflen 
infested  by  Diptera.  I  have  tried  to  bring  together  all  known  cases 
in  which  larvn  or  perfect  insects  are  recorded  to  have  been  dis- 
charged through  the  urethra,  and  give  a  list  of  twenty,  only  three  of 
them  published  later  than  Hope's  list,  in  which  therefore  ten  were 
not  included.  The  sex  is  recorded  for  fifleen  cases,  nine  men  and 
six  women.  The  discharged  animals  show  nine  Diptera,  six  Cole- 
optera, two  Oniscus,  and  a  larva  without  nearer  indication.  Of  the 
Diptera  four  belong  to  Homalomyia,  one  to  Tipula,  one  to  Eristalis;  of 
the  Coleoptera  three  to  Ten^rio  molitor,  one  to  Ptinus  fur,  the  only 
imago  of  an  insect  recorded,  and  two  to  a  larva  similar  to  Curculio 
nueum  (I). 

The  value  and  reliability  of  the  mentioned  cases  are  far  from  being 
equal.  In  the  appended  literature,  I  have  stated  the  particular 
reasons,  which  lead  me  to  accept  only  sixteen  of  them,  and  consider 
only  four  of  these  as  of  much  value.  Unless  it  is  supposed  that  mis- 
takes in  such  observations  have  not  been  very  generally  committed, 
we  are  obliged  to  believe  that  the  discharged  larvas  have  really  been 
in  the  bladder,  though  this  organ  is  the  least  probable  abode  for  the 
larvse  of  winged  insects.  Farther,  as  of  course  the  only  open  way  to 
the  bladder  is  the  urethra,  the  observed  animals  must  have  entered 
through  it.  There  are  indeed  true  intestinal  worms  belonging  to  the 
genus  Strongylus,  which,  originating  in  the  kidneys,  thence  enter  the 
bladder,  but  it  is  equally  obvious  that  these  roads  are  impassable  for 
larvoe  living  in  the  bowels.  To  those  unacquainted  with  the  study  of 
medicine  it  will  seem  incredible  that  things  should  be  put  purposely 
into  the  human  body;  but  there  are  cases  reported  in  medical  litera- 


Hftgen.]  110  [NoTcmber  27, 

ture,  which  surpass  all  helie£  The  article  *'  corpora  aliena  in  corpore 
humano*'  in  Rust's  Sui^cal  Archives,  written  by  the  celebrated  Dr. 
Diefienbach,  gives  a  large  number  of  the  most  incredible  and  never- 
theless carefully  observed  cases. 

Concerning  the  urinary  organs,  we  find  in  a  table  drawn  up  by  Pro- 
fessor Civiale  of  Paris  (Gazette  des  Ildpitaux,  1838),  a  collection  of 
one  hundred  and  sixty-six  cases  of  foreign  bodies  in  the  bladder,  in 
which  the  following  articles  were  removed  from  it;  twenty-five 
needles  and  pins,  one  bodkin,  two  ear  pickers,  six  fragments  of 
bones,  five  teeth,  eighteen  sounds  or  bougies  flexible  and  rigid,  twelve 
pieces  of  wood,  six  needle  cases,  one  cork,  thirteen  plant  stems,  ears 
of  wheat  and  straws,  nine  pieces  of  lint,  six  pipe-stems,  three  glass 
tubes,  various  kinds  of  fruits,  feathers  and  hair.  Since  that  time  up 
to  1861,  he  has  extracted  nineteen  sounds  or  bougies,  a  leather  strap, 
two  pen-holders,  an  artist's  brush  handle,  two  pieces  of  bone,  a  piece 
of  tendon,  a  lamp  wick,  a  barometer  tube,  and  a  medal. 

If  it  is  therefore  proved  that  persons  in  some  morbid  disposition  are 
themselves  apt  to  put  foreign  bodies  in  the  bladder,  we  are  allowed  to 
conclude  that  at  least  some  of  the  insect  cases  belong  to  this  category; 
though  no  insect  or  insect  larva  is  mentioned  among  the  bodies  re- 
moved from  the  bladder.  That  an  intentional  deception  has  some- 
times occurred,  is  a  well-known  fact,  but  other  cases  are  beyond  this 
suspicion,  and  therefore  it  is  fair  to  suppose  that  unpremeditated 
mistakes  have  been  made  in  observation.  Cases  in  which  such  mis- 
takes were  developed  are  recorded,  —  one  by  Linnaeus  himself.  His 
student  Rolander,  su^ering  from  dysentery,  was  believed  to  have  dis- 
charged a  large  number  of  living  Acari,  but  Linnaeus  discovered  that 
the  wooden  drinking  cups  in  the  room  were  swarming  with  these  in- 
sects as  well  as  the  one  used.  Siebold  speaks  of  a  similar  case  in  which 
living  specimens  of  Pftnus /«r  were  believed  to  have  been  discharged, 
while  later  it  was  discovered  that  the  leather  cushion  of  the  stool  was 
infested  with  the  living  beetles.  The  view  that  the  discharged  larvie 
may  have  already  been  in  the  not  thoroughly  cleaned  vessels,  or  that 
they  afterwards  fell  in  by  chance,  perhaps  from  the  cover,  is  adopted 
as  probable  by  LeClerc,  Rudolphi,  Bremser  and  others.  This  is 
doubtless  the  fact  in  the  cases  recorded  of  Oniscus  and  the  Eristalis 
larva,  and  Dr.  Bateman  re<;alls  judiciously,  that  the  recorded 
larvae  of  Muscidae  may  have  been  generated  in  or  near  the 
water  closet,  as  they  often  live  in  such  places.  If  we  adopt  this  ex- 
planation  for   another    set   of    cases,  there  still  remain  some  in 
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which,  dariiij;  or  after  a  severe  disease  of  the  bladder  and  the 
urinary  passages,  the  discharge  of  some  animals  gave  instantaneous 
relief,  and  cure  followed.  I  should  have  believed  these  cases  more  im- 
portant, if  exactly  similar  ones  of  instantaneous  relief  after  a  dis- . 
charge  of  larvae  from  the  bowels  had  not  been  observed,  the  larvae 
(Homalomyia)  being  just  the  same  as  those  often  recorded  as  dis- 
charged from  the  bladder.  Dr.  Howship  in  his  tract  (Observations 
on  the  diseases  of  the  urinary  organs,  London,  1816),  has  published 
rery  striking  cases  of  this  class. 

Last  not  least,  it  is  important  to  notice  that  all  the  observed  cases 
belong  to  men,  none  to  animals,  and  that  in  the  numerous  dissections 
which  have  been  made  the  presence  of  larvae  in  these  organs  has 
never  been  stated,  and  that  as  far  as  I  know,  no  museum  possesses 
such  larvae,  professed   to  have  been  found   in  the  bladder. 

There  are  certain  limits,  which  can  not  be  transgressed  without  be- 
coming absurdly  credulous,  in  believing  facts,  which  are  said  to  have 
been  observed.  The  bold  manner  in  which  Linnaeus  has  purified 
natural  history  by  throwing  out  such  facts,  is  certainly  one  of  his 
greatest  merits  and  has  greatly  advanced  natural  history.  That  he 
has  gone  sometimes  too  far,  and  that  some  of  the  rejected  facts  have 
later  proved  true,  is  comparatively  without  consequence.  I  confess, 
that  I  do  not  believe  that  larvae  of  insects  can  live  in  the  bladder,  and 
that  consequently  they  are  not  discharged  through  the  urethra  —  till 
the  contrary  is  proved  by  indubitable  evidence. 

Use  excellent  and  well-known  works  of  C.  A.  Rudolphi  and  J.  6. 
Bremser,  contain  the  literature  up  to  1819.  Nevertlteless  as  the  aim 
of  both  authors  is  to  give  a  history  of  the  true  intestinal  worms,  all 
others  which  belong  to  the  so  called  Pseudohelminthes  are  treated 
only  as  a  side  matter.  There  exist  some  works,  in  which  the  older 
literature  is  said  to  be  largely  collected. 

J.  Sclienck  von  Grafenberg,  Qbservat.  medicar.  rarior.  Libr.  vii., 
Francofurti,  1600,  (and  later  Edit.), —  Marcellus  Donatus,  De  medica 
historia  mirabili.  J^ibr.  vi.  Venetiis,  1597.  4to. — P.  Borelli,  Histor. 
to  observat.  medicophysicarum  Cent.  iv.  Francofurti,  1670,  8°  and 
Cent.  I,  1676. —  Hercules  Saxonia.  (title  of  the  work  unknown  to 
me)— and  W.  6.  Ploucquet,  Initia  Bibliothecae  medico-practicie  et 
Chirurgicae  realis.  Tuebingie,  1793-97.  4°.  I  am  not  sorry  that  I 
am  unable  to  compare  these  works;  perhaps  there  is  no  copy  of  them 
here,  as  Rudolphi  designates  them  simply  as  a  kind  of  stuff,  of  which 
very   little    is  worthy  to    be  studied,  and  Bateman,  Edinb.  med. 
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Joarn.  vii,  47,  gpeaka  of  the  very  questionable  authority  of  those 
authors  whose  credulity  is  at  least  equal  to  their  learning  and  in- 
dustry. 

U8T  OF  CASES  IH  WHICH  IS8BCT8    ARE    SAID    TO    HAVE  BEEN  DUCRARGED 

THROUGH   THE  URETHRA. 

No.  1.  Ambr.  Pard.  (Euvres.  1582.  fol.  reimpr.  Paris,  1841,  iii,  85. 
The  celebrated  father  of  surgery  sa}'B  L.  Duretus  is  affirmed  to 
have  discharged  afler  a  long  sickness  a  living  animal  through  the 
urethra  similar  to  an  Ouiscus,  of  red  color.  LieClerc  says  similar  to 
a  Hog  or  Wood  Lquse.  A  second  case  reported  by  Par^  is  entirely 
fabulous.  I  have  not  seen  the  figure  of  Par^,  which  is  omitted  in 
the  reprint  as  being  very  bad.^ 

No.  2.  Nic.  Tulpii,  Observationum  medicarnm  Libr.  iii.  Amstel- 
odamii,  1641.  8vo.  Lib.  ii,  cap.  L,  p.  178.  Undeviginti  venniculi 
emicti.  Tab.  vii.  f.  2.  A  prominent  physician  in  Amsterdam, 
convalescent  after  an  intermittent  fever,  discharged  in  one  week 
through  the  urethra  without  pain  twenty-one  larvsD.  The  figure  is 
not  good,  but  perfectly  recognizable  as  a  larva  of  Homalomyia, 
probably  H.  scalarut.  In  the  description  the  tail  is  taken  to  be  the 
head.  Tulpius  says  that  this  larva  is  very  similar  to  those  dis- 
charged by  Lud.  Duretus. 

No.  3.  Lib.  II,  cap.  li,  p.  179.  Cottidianus  vermium  mictus. 
Tab.  VII,  f.  8.  A  lady  fifty  years  old  discharged  at  the  end  of  a 
sickness  on  several  days  five  or  six  small  worms,  two  of  them  large, 
of  the  size  of  the  joint  of  a  finger.  The  figure  shows  probably  the 
meal  worm,  the  larva  of  Tenebrio  molitor.  The  medical  prescription 
to  prevent  a  farther  propagation  of  the  worms  is  carefully  not-ed 
down,  and  consists  of  three  medicines  containing  together  a  whole 
pound  of  twenty  different  drugs.  No  wonder  that  the  worms  could 
not  stand  so  uncivil  a  reception,  almost  equal  to  an  attack  with 
Kruppgunsl 

No.  4.  6.  C.  Gahrliep  von  der  Muehlen,  Ephemerid.  Acad. 
Natur.  Curios.,  1694,  Dec.  iii,  Ano.  i,  Observ.  82,  p.  126-1 27,  fig. 
An  old  gentleman  after  a  chronic  inflammation  of  the  bladder  dis- 
charged a  few  da}-s  before  his  death,  through  the  urethra,  a  fatty  ball 
containing  a  larva  similar  to  those  of  Microlepidoptera,  pale  flesh- 
colored,  with  six  legs,  very  active.  The  larva  lived  twelve  days,  and 
was  then  accidentally  killed  by  closing  the  box  in  which  it  was 
preserved.     The  description  of  the  case  is  somewhat  odd,  the  figure 

1  While  mj  paper  has  been  passing  through  press,  I  have  been  able  to  ezainlne 
two  old  original  editions  with  the  Hgores,  which  are  not  recognisable. 
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bad,  and  not  recognizable,  as  tbe  larra  shows  large  eyes,  four  pain  of 
legs  along  the  body  and  a  forked  tail.  However  it  represents  the 
larva  of  an  insect. 

No.  5.  M.  F.  Lochner.  Disquisitio  de  vermibus  cum  uana 
excretis.  s.  1.  et  a.  4*^.  fig.  4.  This  work,  quoted  from  Boehmer's 
bibliography,  is  not  known  to  me,  nor  to  Rudolphi.  Lochner  was  a 
physician  in  Nuremberg  in  1690.  I  cannot  find  what  Boehmer  has 
copied  from ;  perhaps  the  citation  b  one  of  the  many  blunders  in 
Boehmer's  work. 

No.  6.  Dan.  Clerici  (LeClerc).  Hlstoria  naturalis  et  medicalatorum 
lumbricorum  etc.  Genevae,  1715.  4°.  Engl  transl.,  1721.  8°.  I  have 
seen  only  the  translation.  He  gives,  p.  264,  a  very  reasonable  ac- 
count of  worms  excreted  with  the  urine;  he  quotes  some  cases  re- 
lated by  older  authors,  and  inclines  to  believe  them  to  be  untrust- 
worthy. The  pi.  XI  LI  (crinous  hairworms,  such  as  are  excreted  with 
the  urine),  taken  from  Etmueller,  Ruysch  and  Leeuwenhock  is  want- 
ing in  the  copy. 

Fr.  Ruyschii  Thesaurus  anatomious.  Amstelod.,  1721.  4^.  i, 
82.  A  nobleman  after  a  strong  pain  in  the  perinaeum  dis- 
charged with  the  urine  a  large  number  of  small  bodies  somewhat 
ovoid  in  shape  and  like  grains,  out  of  which  developed  small  flies, 
figured  pi.  8,  fig.  5.  It  is  stated  in  the  same  place,  that  he  had  seen 
similar  ones  in  the  urine  of  a  woman,  and  he  believes  that  the  larvae 
had  entered  the  bladder  from  outside  through  the  urethra.  The 
figure  is  bad,  but  shows  the  chrysalis  of  a  fly  and  the  fly  itself.  As 
there  is  an  older  edition  from  1701  (Hope  quotes  i,  54)  perhaps 
the  case  related  by  LeClerc  is  the  same. 

No.  7.  Dan.  Turner.  Philosoph.  Transact.,  1725,  xxxni,  410. 
Two  cases  of  insects  voided  by  the  urinary  passage.  The  first  case 
belongs  to  the  intestinal  worms  (Strongylus),  the  second  quotes  an 
animal,  probably  an  Oniscus,  discharged  by  a  lady.  The  short  de- 
scription is  very  insufficient.  Rudolphi  says,  probably  the  larva  of  an 
insect. 

No.  8.  Dr.  Werlhof.  Comnierc.  litt.  Nor.  1735,  282.  Vermis, 
cum  urina  excretus.  I  have  not  seen  this  paper,  but  Rudolphi  states 
that  the  worm  is  the  larva  of  an  insect. 

No.  9.   Mr.  Veau  de  Launay,  in  Rozier  Observ.  de  physique,  1792, 
XXXI,  158.     Observations   sur  des  vers  rendus  avec  I'urine.  pi.  1, 
fig  4.    Rudolphi  says  the  animal  is  Oniscus  asellas.    In  the  only  copy 
paooaanxKCM  b.  s.  h.  h.  ~  vol.  xz.  $  apbil,  1879. 
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here  the  plate  is  wanting.    The  description  seems  to  me  to  designate 
the  lanra  of  Homalomyia.     The  sex  of  the  patient  is  not  given. 

No.  10.  Dr.  Stringham,  Professor  in  Columbia  College.  New 
York  Medical  Repository,  1805,  vi,  262,  and  vii,  S42.  Reports  the 
case  of  a  lady  whose  sufferings  were  relieved  and  cured  after  the 
passage  of  a  great  number  of  nondescript  insects,  which  he  considers 
to  belong  to  the  genus  Actinia.  The  very  rough  figures  resemble  an 
Oniscus. 

No.  11.  y.  L.  Brera.  Memorie  fisico-mediche  sopra  i  principali 
Tenni  del  corpo  umano,  etc.  Crema,  1811. 4^.  p.  106,  pi.  1,  f.  26-27.  A 
new  species  of  the  genus  Cercosoma  had  been  discharged  with 
the  urine  by  a  lady.  Prof.  Canali  in  Perugia,  dissected  and  de- 
scribed it  in  Giomale  letterario  di  Pisa.  The  unique  type  came  in 
the  collection  of  Brera  and  was  described  and  figured.  Bremser,  p. 
264,  states  that  this  worm  is  the  well-known  larva  of  Eristalis 
pendtdusy  and  gives  a  copy  of  the  figure  on  the  title  page.  The  proof 
that  the  larva,  which  was  found  in  the  chamber  vessel,  had  been 
really  discharged  by  the  lady,  is  wanting.  Brem8er*s  remarks  about 
this  history  are  rather  sarcastic.  If  all,  he  says,  found  in  the  cham- 
ber vessel  must  be  considered  as  discharged,  I  have  discharged  in  a 
sickness  a  pair  of  candle  snuffers,  which  was  found  in  the  vessel,  and 
which  nobody  would  admit  to  have  thrown  into  it. 

J.  6.  Bremser.  Ueber  lebcnde  Wuermer  im  lebenden  Menschen. 
Wien,  1819.  4°.  In  this  well-known  and  prominent  work,  chap,  xii 
gives  in  an  appendix  the  so-called  Pseudohelminthes  found  in  the 
human  body  but  not  belonging  to  the  intestinal  worms.  The  figures 
are  given  on  the  title  page.  In  the  same  way  (Brems.,  p.  261),  Brera 
in  his  before  quoted  work,  Part  ii,  has  treated  the  insects  found  in 
men  as  Vermi  metwitaticL  Dr.  Bremser's  critical  remarks  for  some 
species  are  very  important. 

C.  A.  Rudolphi  £ntozoorum  sive  vermium  intestinalium  historia 
naturalis.  Amstelod.,  1808-10.  8^.  2  vol.  In  the  bibliographical  part 
of  this  celebrated  work,  i,  164,  the  published  cases  on  larvae  voided 
through  natural  passages  of  the  human  body  are  enumerated  with 
diort  critical  remarks.  In  chap,  xxii,  De  insectis  animalium 
parasiticis,  p.  524,  he  gives  his  opinion  about  the  cases  in  which  it  is 
professed  that  larvae  were  dischai^ed  through  the  urethra. 

"  Qui  in  vesicam  urinariam  veniant,  me  fugit,  casusque  pUirimos, 
ni  omnes,  in  quibus  insectorum  larvsB  in  urina  repertse  dicuntur,  ad 
pntestigias  referem.    LarvsB  aliaque  insecta  lotio  misso  facile  illabi 
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poorant,  inde  etiam  omnium  saepissime,  Oniscus  aseUus  in  eodem 
repertus  est,  quern  medici  nonnunquam  pro  verme  aut  insect!  larva 
habuerant;  matula  forsan  impura  adbibita  fuit,  aut  alius  bine  inde 
error  locum  babuit/' 

Ko.  1 2.  William  Henry,  M.  D.  Edinburgh  Medical  and  Surgical 
Journal,  1811,  vii,  147.  Casein  which  the  larvae  of  an  insect  were 
voided  in  the  urine.  A  robust  man  aged  about  62,  frequently  void- 
ing gravel  and  once  discharging  a  small  calculus,  complained  of  a 
stabbing  pain  about  the  neck  of  the  bladder.  Later  he  voided  along 
with  his  urine  the  larvae  of  an  insect,  pretty  closely  resembling  the 
common  maggot.  They  were  not  only  alive  but  vivacious,  and  besides 
those  which  were  entire,  the  heads  and  bodies  might  be  obaerved,  de- 
tached from  each  other.  Of  the  entire  insect,  he  has  frequently  dis- 
charged three  or  four  at  once.  Mr.  J.  L.  Philips  of  Manchester  ex- 
amined the  larvae  and  found  them  to  be  coleopterous  and  much  like 
Curculio  nucum.  Three  of  the  larvae  are  figured  of  natural  size  and 
magnified  ;  they  are  coleopterous. 

In  a  note  it  is  stated,  that  Dr.  Monro,  Jr.,  has  met  with  a  case 
precisely  similar,  and  possesses  specimens  of  the  larvae  in  his 
museum. 

No.  IS.  T.  Bateman,M.  D.  Edinburgh  Med.  Surg.  Journal,  1811, 
Tii,  41,  pi.  An  account  of  the  larvae  of  two  species  of  insects 
discharged  from  the  human  body.  The  larvae  figured  are  two 
Tenebi-io  molUorj  two  Homalomyia  scalaris^  and  a  third  perhaps 
of  the  same  species.  The  larvae  were  discharged  from  the  bowels, 
but  Dr.  Bateman  quotes  in  his  excellent  paper  also  the  cases  pub- 
lished of  larvae  dbcharged  from  the  bladder  and  concludes,  **  it  must 
be  acknowledged  that  the  bladder  is  the  least  probable  nidus  for  the 
larvae  of  winged  insects. '' 

No.  14.  Leroux.  Journal  de  M^d.  Chir.,  Paris,  1806.  A  man 
suffering  with  nephralgia  discharged  with  the  urine  larvae,  which 
from  the  description  belonged  probably  to  Diptera.  I  was  unable  to 
compare  this  paper;  it  is  quoted  in  £.  F.  Germar,  Magaz.  d.  Entom., 
1818,  III,  418.  A  case  is  quoted  in  the  same  place  from  Howship, 
Tract  observ.,  on  the  disease  of  the  urinary  organs,  London,  1816, 
8°,  treating  of  larvae  discharged  from  the  bowels.  In  Germar's  Mag^ 
azin,  I,  134,  the  case  published  by  Mr.  W.  Henry  is  briefly  referred 
to  afler  a  notice  in  Gottinger  gelehrte  Anzeigen,  Novbr.  7,  1812,  p. 
1779.  The  same  article  is  again  reprinted  by  J.  Gistel  in  Bayerische 
National  Zeit.,  1836,  no.  199,  p.  826. 
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No.  15.  Eirby  and  Spence.  Introduction  to  Entomology,  i,  289. 
(Peoples  edit.,  p.  74.)  A  larva  belonging  to'  tlie  Diptera,  perhaps  to 
the  Tipulidae,  with  which  however  it  do  s  not  so  entirely  agree  as  to 
take  away  all  doubt,  was  passed  by  a  person  (sex  not  given)  in 
Ipswich  with  the  urine.  It  was  alive  and  extremely  active.  The 
larva  is  carefully  described. 

No.  16.  Jer.  Van  Rensselaer,  M.D.  Silliman's  Joum.,  *1828, 
XIII,  229.  On  a  larva  liberated  with  urine.  The  larva  was  dis- 
charged by  a  girl,  and  is,  according  to  the  short  description,  a 
coleopterous  larva,  probably  that  of  Tenebrio  molitor. 

Rev.  L.  Jenyns.  Trans.  Entom.  Soc.,  Lond.,  1839,  ii,  152,  pi.  xv,  f. 
1-8.  Notice  of  a  case  in  which  the  larvae  of  a  dipterous  insect, 
supposed  to  be  Anthomyia  caniculari%  were  expelled  in  large  quan- 
tities from  the  human  intestines.  The  larvae,  according  to  the  figure 
and  the  description,  belong  probably  to  Homalomyia  sccUariSj  and  were 
discharged  by  an  old  clergyman  in  enormous  numbers  from  the 
bowels.  One  passage  in  the  paper  induced  me  to  suppose  that  some- 
times the  larvae  were  also  discharged  through  the  urethra,  and  for 
this  reason  the  paper  is  quoted.  However  the  fact  is  not  stated  in  an 
unquestionable  manner. 

No.  17.  Dr.  Erismann.  London  Medical  Gazette,  1897,  xx, 
846,  (recorded  afler  Schmidt's  Jahrb.  du  Med.  and  Schweizer, 
Zeitsch.,  II,  1.)  A  robust  young  man  was  attacked  suddenly  by 
symptoms  of  the  most  acute  inflammation  of  the  bladder.  Afler 
suffering  intensely  for  five  days,  he  found  himself  unable  to  pass  his 
water,  and  this  evidently  from  some  mechanical  obstruction  in  the 
urethra.  Before  a  catheter  could  be  introduced,  he  discharged  a 
body  of  the  size  of  a  pea  covered  by  purulent  matter,  which  was 
found  to  contain  a  little  beetle,  Ptinus/Wf  which  died  directly  on  the 
exposure  to  the  atmosphere. 

The  communication  resembles  those  previously  quoted  from 
Gahrliep,  and  the  final  passage  endangers  even  more  the  trustworth- 
iness of  the  case. 

No.  18.  Dr.  Schrader  in  Rust's  Magaz.,  1824,  xix,  487  and 
1826,  XXI,  26,  describes  the  larva  of  a  fly  discharged  with  the  urine 
as  a  snail.  I  have  not  seen  the  paper,  which  is  related  and  corrected 
in  Siebold's  article  on  Pseudoparasites. 

Rev.  F.  W.  Hope.  Trans.  Ent.  Soc.,  Lond.,  1840,  ii,  256.  On  the 
insects  and  their  larvae  occasionally  found  in  the  humau  body.  The 
tables  were  printed  first  in  the  London  Med.  Gazette,  1837,  xx,  April 
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15,  p.  94-95;  April  22,  p.  142-143;  April  29,  p.  172;  May  6,  p.  406- 
207;  May  IS,  p.  255;  May  20,  p.  286-287,  and  are  reprinted  in  the 
Tr.  Ent.  Soc,  with  the  addition  of  three  colamns  :  Station  in  life. 
Date  of  occurrence,  Specimens  preserved.  Rev.  Mr.  Hope  in  some  ad- 
ditional remarks  proposes  that  the  name  Scholechiasis  used  by  Eirhy 
and  Spence  for  all  diseases  occasioned  hy  the  larvae  of  insects,  should 
he  retained  only  for  those  arising  from  Lepidopterous  larvae.  The 
disease  hy  coleopterous  larvae  he  calls  Canthariasis,  and  those  by 
dipterous  larvae,  Myasis.  On  pi.  xxii,  f.  2-5,  are  represented  various 
larvae  from  the  human  body  contained  in  the  musem  of  the  College 
of  Surgeons ;  fig.  2  is  a  worm,  or  at  least  no  insect,  f.  S,  4  are  larvae 
of  Homalomyia,  f.  5  is  Oestrus  hominis. 

The  paper  is  important  as  the  only  list  in  existence  and  quotes  108 
casen;  seven  of  which  belong  to  the  urinary  passages.  The  quotations 
in  the  paper  are  rather  lax  and  not  over  correct.  Dr.  Koch  in 
Ammon's  Monatsschrift  f.  Medicin.,  1838,  i,  542,  has  given  also  a 
list  of  the  larvse  observed  in  the  intestines  of  men. 

No.  19.  R.  Owen.  Trans.  Ent  Soc.,  Lond.,  1840.  Proc.  p.  7, 
April  6.  Report  of  a  dipterous  larva,  distinct  from  Anthomyia  and 
wanting  the  lateral  filaments,  several  of  which  had  been  discharged 
firom  the  urinary  bladder  of  a  patient 

Til.  V.  Siebold,  in  R.  Wagner,  Handworterbuch  d.  Physiologic, 
1844,  II,  683,  gives  in  his  excellent  article,  Parasites,  a  chapter 
on  Pseudoparasites.  He  speaks  at  some  length  on  insects  discharged 
from  the  bladder,  and  is  strongly  inclined  to  disbelieve  the  trust- 
worthiness of  the  published  cases.  Prof.  v.  Siebold  remarks,  p.  688| 
that  he  possesses  a  larva  of  Clerus  formicarius,  communicated  to  him 
as  an  urine- worm,  but  it  doubtless  fell  in  the  vessel  by  some  chance. 

No.  20.  Dr.  Cutler  of  Wateitown,  Mass.  A  larva  of  Homa- 
lomyia discharged  with  the  urine  by  a  country  boy. 

I  by  no  means  pretend  that  the  list  of  authors  enumerated  by  me 
presents  a  full  record  of  all  published  cases,  but  I  have  gone 
through  a  lart^e  number  of  books  and  periodicals  without  finding 
more.  Neyertheless  a  careful  perusal  of  medical  journals  will  doubt- 
less furnish  other  published  cases. 

In  four  of  the  twenty  recorded  cases  I  was  unable  to  examine  the 
works  myself.  The  value  and  trustworthiness  of  all  the  cases  are  very 
far  irom  being  equal.  The  two  with  Oniscus  (Turner  and  String- 
ham)  and  the  one  with  Eristalis  (Brera),  the  case  by  Lochner  of 
which  nothing  is  known  should  be  at  once  discarded.    But  even  of 


Hftgen.]  118  [November  27, 

the  sixteen  cases  leA  one  gives  nothing  more  than  assertion  that 
the  author  observed  cases  similar  to  described  ones.  Werlhof  is 
only  accepted  on  Rudolphi's  authority.  Concerning  the  remaining 
ones  only  four  (Tulpius,  Ruysoh,  Gahrliep,  Erbnian)  seem  to  be  in 
so  far  less  doubtful,  as  the  animals  were  probably  discharged  in  the 
presence  of  the  physician.  In  Tulpius'  case  the  patient  and  the 
recorder  were  both  prominent  physicians.  In  all  other  cases  the 
patients  only  affirm  that  they  hare  discharged  the  described  animals. 

Note.  Since  the  above  paper  was  read,  Dr.  Cutler  has  written 
to  Mr.  Henshaw,  that  the  boy,  induced  by  what  Dr.  Cutler  had  told 
him,  examined  the  privy  carefully  and  found  several  specimens  similar 
to  the  one  which  he  was  supposed  to  have  passed,  and  therefore 
thinks  he  may  have  been  deceived  in  the  matter. 

The  following  letter  from  Dr.  Hagen,  read  at  a  meeting  of 
the  Section  May  22, 1878,  was  accidentally  omitted  from  the 
Proceedings  of  that  date. 

''Last  Sunday,  May  19,  on  North  Avenue,  near  Everett  St.,  there 
passed  just  before  the  windows  of  the  house  of  Prof.  Hedge,  while 
the  family  was  at  breakfast,  a  cloud  of  flying  insects,  dark  enough  to 
draw  the  attention  of  the  family.  They  went  out  of  doors  and  saw 
the  cloud  coming  from  the  east,  a  part  alighting  on  the  garden  steps. 
Some  of  the  insects  were  preserved  alive  and  sent  to  me  and  proved 
to  be  Termes  Jlavipes. 

"  The  phenomenon  was  more  remarkable,  and  their  attention  more 
strongly  called  to  it,  by  finding  fifteen  different  kinds  of  bfrds  follow- 
ing the  insects  so  eagerly  that  even  the  presence  of  the  family  did  not 
disturb  them.  Besides  the  common  robins,  bluebirds  and  sparrows, 
were  others  not  seen  before  near  the  house.  The  birds  caught  the 
Termes  partly  in  flight,  partly  on  the  groimd,  and  the  robins  were 
finally  so  gorged  in  appearance  that  their  bills  stood  open  ! 

"  I  think  such  a  flock  of  birds  following  an  emigration  of  white 
ants  • —  which  is  very  common  in  the  tropics  —  has  never  been  noticed 
here.  Perhaps  the  very  early  appearance  of  white  ants  (com- 
monly they  arrive  in  the  middle  of  June)  explains  the  hunger  and 
eager  persecution  of  the  birds,  as  other  insects  are  still  rare." 
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General  Meeting.    December  4, 1878. 

Vice  President,  Mr.  S.  H.  Scudder,  in  the  chair.  Twenty- 
four  persons  present. 

The  following  paper  was  read  : 

Tbaces  of  the  Mediterranean  Nations  in  the  Northern 

Ocean.    By  Dr.  S.  Kneeland. 

Dr.  Kneeland  called  attention  to  a  few  specimens,  most  of  which 
he  had  colk'cted  in  Iceland,  in  1874,  as  showing  traces  of  the  Med- 
iterranean Nations  in  the  region  of  the  Northern  Ocean. 

It  is  interesting  to  follow  the  wanderings  of  nations  by  the  arts  of 
domestic  life,  which  leave  traces  as  permanent  as  those  of  language 
and  customs,  and  are  much  more  apparent  to  the  ordinary  observer 
and  traveller. 

The  first  specimens  were  of  stockings  from  Fair  Isle,  a  small  rocky 
island  midway  between  the  Orkney  and  Shetland  groups.  The 
coast  is  so  precipitous  that  a  landing  can  only  be  eflfected  in  calm 
weather,  and  sometimes  not  for  weeks.  About  three  hundred 
people  dwell  upon  it,  the  men  getting  a  living  by  fishing,  and  the 
women  by  knitting;  the  hosiery  is  much  sought  afler  in  Great 
Britain  for  its  softness  and  warmth.  In  1588  one  of  the  ships  of  the 
Spanish  Armada,  (fitted  out  by  Philip  II.  to  conquer  England) 
beaten  by  the  English  and  buffeted  by  the  storm,  was  wrecked  on  this 
island.  Two  hundred  Spanish  sailors  were  obliged  to  remain  on 
the  island  all  winter,  causing  great  suffering  both  to  the  natives  and 
to  themselves  from  lack  of  food.  The  stockings  exhibited  are  knit 
by  hand  in  a  very  primitive  way,  from  wool  grown  upon  the  island, 
and  dyed  in  quaint  colors  by  sea-weeds  and  mosses;  though  coarse 
they  are  very  soft.  The  patterns  and  style  of  decoration  are  de- 
cidedly Moorish  and  Spanish;  it  is  peculiar,  and  entirely  unlike  the 
fabrics  of  the  neighboring  Shetlands.  It  is  highly  probable  that  we 
see  here  the  survival  of  patterns  or  ideas  carried  there  by  the  sailors 
of  the  Armada. 

The  next  specimens  were  of  filagree  silver  work,  such  as  for  cen- 
turies has  been  made  in  Genoa  and  the  neighboring  towns;  thence 
carried  to  Lisbon  and  to  Brazil  by  Portuguese  sailors.  It  is  well 
known  that  Columbus  was  in  Iceland  in  the  latter  part  of  the  15th 
century;  and  very  likely  the  same  ideas  had  been  brought  before  to 
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Korway  by  Italian  tradern  and  by  tbe  Norse  VikingB.     This  work 
is  executed  with  great  skill  in  Iceland  at  the  present  day. 

The  women  of  Iceland  wear  on  the  top  of  the  head  a  circular  piece 
of  black  cloth,  with  a  long  tassel  of  black  silk  hanging  from  a  silver 
or  gilded  cylindrical  ring  an  inch  or  two  in  length;  thb  ring  is  pre- 
cisely like  those  which  tbe  women  of  Cairo  wear  over  the  nose  to 
hold  the  veil  in  place  so  as  partially  to  expose  the  eyes.  This  hufa^ 
as  it  is  called,  is  much  like  that  worn  by  the  Greek  women  at  the 
present  day. 

The  Phrygian  caps  of  the  Faroese  men,  and  of  the  Icelandic 
students,  remind  one  very  forcibly  of  a  similar  head  gear  in 
Greece.  The  oriental  customs  of  their  ancestors,  before  the 
Aryan  migration  from  Central  Asia,  from  their  isolation,  have  re- 
mained longer  in  Iceland  than  in  the  other  and  continental  branches 
of  the  Scandinavian  races.  Among  these  may  be  mentioned  the 
following:  —  They  were  early  dwellers  in  tents;  their  form  of  gov- 
ernment was  patriarchal;  the  rites  of  hospitality  were  sacred  duties; 
their  travelling  in  long  caravans  of  horses;  the  courtesy  of  their 
salutations;  the  use  of  milk  curds  for  food,  of  dried  fish  for  their 
cattle,  and  of  dung  for  fuel ;  and  the  love  of  hearing  in  poetic  form 
the  exploits  of  their  ancestors  who  established  themselves  in  Spain, 
and  in  that  way  also  obtained  Mediterranean  ideas  which  they  carried 
to  the  North. 

Another  way  in  which  southern  ideas  travelled  northward  was 
by  the  skalds  or  poets,  who  visited  central  Europe  and  even  the 
East,  reciting  the  martial  deeds  of  the  Scandinavians  at  the  courts  of 
kings,  who  were  proud  to  have  such  learned  and  accomplished 
men  in  their  service.  They  returned  home  laden  with  fame  and 
wealth,  bringing  the  various  ideas  of  southern  nations. 

Peaceful  farmers  and  herdsmen  in  the  summer,  in  the  winter  and 
spring  they  became  Vikings  or  sea-rovers,  robbers  on  every  plunder- 
able  shore.  Western  Europe,  from  Great  Britain  to  Spain,  was  oc- 
cupied or  plundered  by  them,  and  they  were  so  much  dreaded  that, 
in  the  prayers  of  the  church  at  that  time,  was  inserted  the  clause 
"from  the  fury  of  the  Northmen,  good  Lord,  deliver  us."  They 
obtained  booty  and  southern  ideas  at  the  same  time;  but  these  bold 
sailors,  the  discoverers  of  Greenland  and  America,  never  lost  their 
grand  ideas  of  independence,  trial  by  jury,  the  equality  of  woman 
before  the  law,  and  the  other  traits  which  make  the  energy,  per- 
severaiice,  and  progressiveness  of  England  and  America  —  the  Norse 
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and  not  the  Saxon  traits  are  the  hope  of  the  nations  of  the  Old 
World. 


General  Meeting.     December  18, 1878. 

Vice-President,  Mr.  John  Cummings,  in  the  chair.  Sixty- 
nine  persons  present. 

Dr.  Hagen  read  a  paper  on  the  so-called  "  Carpet-Bug," 
Anthrentts  acrophulariae^  giving  a  humorous  history  of  its 
appearance  and  depredations.  To  prevent  the  latter,  he 
recommended  that  no  new  carpets  be  laid  without  a  thor- 
ough beating,  and  that  the  edges  be  underlaid  by  tallowed 
paper  and  all  crevices  in  the  floors  be  well  stuffed  with  tallow. 
The  migrations  of  various  other  insects  were  referred  to. 

Dr.  S.  Eneeland  remarked  that  twenty-five  years  ago  there 
was  not  a  house-fly  in  the  Phillipines,  but  it  had  recently 
made  its  appearance  and  was  increasing  rapidly. 

Some  pictures  of  famous  eruptions  of  Vesuvius,  etc.,  pre- 
sented by  Dr.  Eneeland  were  shown. 


Section  of  Entomology.  December  27, 1878. 
Mr.  S.  Henshaw  in  the  chair.  Ten  persons  present. 
The  following  paper  was  read : 

Some  Remarks  upon  White  Ants.    By  Dr.  H.  Haobn. 

I  have  been  until  now  prevented  by  other  more  pressing  work  from 
finishing  my  study  of  the  beautiful  set  of  white  ants  from  Jamaica, 
collected  by  Mr.  H.  J.  Hubbard.  As  this  study  is  now  nearly  finished 
perhaps  some  preliminary  remarks  may  be  of  interest. 

The  eggs  collected  on  April  IS,  were  apparently  only  laid  a  short 
time  before.  The  micropyle  of  Termes'  eggs  has  not  before  been 
known.  Near  the  upper  pole  of  the  egg,  on  each  side,  there  are  four 
to  six  rounded  flat  impressions;  viewed  in  profile  they  are  similar  to 
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a  soup-dish,  in  the  middle  of  this  shallow  funnel  is  a  tube  of  smaller 
diameter  goinp;  through  the  yolk-  membrane  in  the  direction  of  the 
egg-pole.  These  micropyli  recall  somewhat  those  of  some  Orthoptera, 
especially  of  Oedipoda. 

The  spermatozoa  of  the  white  ants  are  not  yet  known.  The 
genitals  of  the  mature  male  ants  when  swarming  are  still  in  a  very 
imperfect  state  of  developemcnt,  the  testicula  measuring  only  3  mm. 
in  diameter.  For  this  reason  the  swarming  white  ants  were  formerly 
supposed  by  Gudrin  to  be  sterile  forms.  Copulation  in  the  time 
of  swarming  outside  the  nest  is  therefore  not  very  probable.  It  is 
sure  that  in  swarming  a  kind  of  courtship  so  to  speak  takes  place, 
as  one  always  finds  (this  is  the  case  with  7*.  Jlavipett)  a  pair  running 
together,  the  male  having  caught  the  female  abdomen  with  its 
mandibles.  The  development  of  the  male  genitalia  begtns  later, 
with  the  swelling  of  the  abdomen,  and  these  males  commonly  called 
kings,  are  the  only  forms  in  which  the  testiculi  had  been  observed 
in  1850  by  myself. 

Dr.  Fritz  Miiller  says  concerning  the  spermatozoa  that  the 
Termes  do  not  possess  the  filiform  kind  of  other  insects,  and  that  he 
has  found  in  the  testiculi  of  the  mature  kings  of  several  species  pale 
rounded  bodies,  some  larger,  (0.008  mm.  diam.  in  Eutermes  vernaliif) 
seemingly  without  nucleus  and  without  enveloping  membrane,  which 
swell  in  water  twice  their  size;  or  smaller  bodies  0.002  mm.  diam., 
strongly  refracting  light.  The  first  he  presumes  to  be  the  fructifying 
parts  of  the  sperma,  but  they  are  so  pale  and  their  form  so  little 
defined,  that  he  could  not  say  whether  they  were  to  be  found  in  the 
winged  males,  nor  could  he  find  them  iu  the  vesicula  seminalis  of 
the  queen  or  those  of  the  winged  females.  In  the  winged  males  of 
the  Eutermes  which  build  the  *•  negro-head'  tree  nests  they  were 
probably  still  enclosed  in  cells. 

I  have  been  able,  however,  in  some  eggs  to  see  distinctly  a  bunch 
of  filiform  spermatozoa  inside  the  mtcropyle,  and  in  one  case  I  was 
able  by  pressure  to  bring  them  out  in  the  same  manqer  as  described 
by  Leuckart  for  the  pupipara.  Perhaps  they  are  developed  only 
very  late. 

The  yolk-membrane  is  very  oflen  separated  from  the  chorion, 
even  evaginating  through  places  whei*e  the  chorion  is  broken.  Very 
often  the  yolk-membrane  shows  a  series  of  transverse  folds,  at 
regular  intervals,  perhaps  the  efieot  of  the  alcohol.  The  yolk  is 
composed  of  very  large  globular  eells.    I  have  found  in  other  eggs 
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embi7'os  in  eveiy  stage  of  development,  and  propose  later  to  give 
some  details.  There  are  about  a  dozen  queens  before  me,  25  to  20 
mm.  in  length;  with  one  were  also  in  the  same  cell  two  males  and  two 
females,  all  wingless,  but  the  abdomen  not  yet  swollen. 

Concerning  the  curious  form  of  the  nympha  with  short  wing  cases, 
only  covering  the  first  two  dorsal  segments,  instead  of  five  as  in  the 
ordinary  nympha,  I  found  only  two,  one  male  and  one  female  among 
the  thirty  sent  by  Mr.  Hubbard,  and  collected  in  the  same  nest  April 
18,  when  the  swarming  had  begun.  In  a  lot  of  E,  Rippertii  col- 
ected  by  Osten  Sacken  in  February,  there  were  only  six  nymphae 
with  short  wing  cases,  and  none  of  the  common  form  with  long  wing 
cases.  This  fact  agrees  very  well  with  Miiller's  opinion,  that  the 
short  winged  ones  are  supplementary  queens,  only  used  when  no 
others  are  present.  He  observed  the  laying  of  eggs  by  such 
nymphae. 

A  most  remarkable  discovery  by  Mr.  Hubbard  is  that  the  young 
are  fed  upon  prepared  food,  which  is  stored  up  in  the  form  of  very 
hard  and  tough^ rounded  masses,  evidently  composed  of  comminuted 
wood.  These  masses,  varying  in  size  from  small  grains  to  lumps 
larger  than  a  man's  head,  are  loose  and  without  any  connection  in 
the  middle  of  the  nest,  and  are  hollowed  out  by  the  young  termites 
from  the  under  side.  The  masses  are  yellowish,  of  very  fine  struc- 
ture, like  some  confectionery,  and  are  so  light  that  one  lump  nine 
centimetres  longhand  four  and  a  half  broad  weighs  only  two  and  a 
quarter  ounces.  As  Mr.  Hubbard  states  that  some  nests  contain 
many  pounds  weight  of  them,  it  can  be  understood  how  large  the 
amount  is  of  such  masses  prepared  for  the  progeny.  Prof.  Hill  has 
kindly  made  for  me  a  chemical  examination  which  proves  that  in  100 
parts  they  contain  only  1.91  ash,  (inorganic  matter)  when  dried  at 
120°  degrees,  and  9.79  water.  Therefore  the  organic  matter  is  88.81 
parts.  These  lumps  float  in  water,  while  the  other  parts  of  the  nest 
do  not.  The  substance  of  the  nest  contains  11.8  water;  17.1  inor- 
ganic matter,  and  71  organic  vegetable  matter.  Therefore  the  lumps 
show  a  marked  excess  of  organic  matter. 

Besides  these  lumps  there  is  prepared  for  the  young  white  ants 
another  kind  of  food,  probably  for  the  first  period  of  their  life. 
Among  the  eggs  was  found  a  large  number  of  very  small  and  very  hard 
round  bodies,  recognized  by  Prof.  Farlow  as  the  sclerotium  of  a 
fungus.  Some  of  them  were  apparently  just  ready  to  burst  and  pro- 
duce the  fungus.    I  should  state  that  I  do  not  know  of  a  similar  pro- 
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ceeding  for  nourishment  of  the  progeny  by  any  other  insect  or  even 
any  other  animal. 

When  I  learned  these  interesting  habits  I  remembered  that  Mr. 
Nictner  some  twenty  years  ago  communicated  to  me  just  the  same 
facts,  observed  in  white  ants  in  Ceylon.  He  speaks  of  the  lumps,  and 
describes  them  in  a  similar  manner,  and  of  a  numerous  microscopic 
fungi,  the  heads  as  large  as  the  heads  of  pins,  composed  of  small 
pearls,  growing  in  groups  with  a  network  of  roots,  resembling  crys- 
tals of  ice  or  silver.  Later  I  also  remembered  that  a  hundred  years 
ago  the  missionary  Koenig  spoke  of  similar  fungi  in  the  nests  of  white 
ants  in  Tranquebar.  I  myself  raised  them  in  Kdnigsberg  from  por- 
tions of  the  nests  sent  to  me  by  Mr.  Nietner,  and  had  them  grow- 
ing for  nearly  a  year. 


General  Meeting.     January  1, 1879. 

Prof.  A.  Hyatt  in  the  chair.    Eighteen  persons  present 

Mr.  L.  S.  Burbank  made  some  remarks  on  the  chrono- 
logical evidences  contained  in  ceitnin  rock  deposits.  He  also 
desciibed  the  structure  of  Kollstone  Hill,  n^ar  Fitclibui*g, 
Mass.,  and  showed  some  fine  cut  beryls  froni  the  same  locality. 


General  Meeting.      January  15, 1879. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Forty-two 
persons  present. 

After  calling  the  meeting  to  order  the  President  said : 

Since  we  last  met.  Death  has  once  again  entered  our  circle 
and  borne  from  us  one  of  the  oldest  and  most  highly  re- 
spected of  the  active  members  of  the  Society,  Dr.  J.  B.  S. 
Jackson. 

To  those  of  you  who  have  not  been  members  f(»r  more  than 
the  last  decade  or  two  of  years  there  can  be  but  little  ap- 
preciation of  the  feeling  experienced  by  those  of  us  who  were 
contemporary,  or  nearly  so,  with  the  founders  and  early 
members  of  the  Society,  when  one  of  their  number  passes  the 
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limit  that  divides  the  Been  from  the  nnseen.  Among  these 
were  men  of  noble  chnrncters  and  impulses,  to  be  associated 
with  whom  was  to  be  impressed  with  such  sense  of  their  gi'eat 
excelleuce  and  purity  of  purpose  as  no  subsequent  experi- 
ence through  life  could  obliterate.  Claiming  but  little  know- 
ledge of  Natural  History,  but  strongly  appreciating  tlie  im- 
portance of  its  study  both  for  themselves  and  the  community, 
they  cnme  together  for  mutual  help  in  the  acquisition  of 
knowledge  and  to  combine  their  efforts  for  its  dissemination, 
modestly  expressing  in  the  preface  to  the  first  number  of  the 
Journal  "•  that  having  but  small  claims  to  the  character  of 
Naturalists,  they  nevertheleas  are  desirous  of  contributing 
something  to  the  common  stock  of  information." 

In  the  greater  light  of  the  present  day,  and  reflecting 
upon  the  little  aid  obtainable  by  them  through  books  or  col- 
lections, we  may  well  exclaim,  Noble  men  !  Simple  seekers 
of  truth,  not  only  for  your  own  good  but  for  that  of  all 
others ;  you  grandly  did  your  work  !  And  so  they  did. 
The  many  volumes  of  their  papers  and  proceedings  attest  this : 
the  State  reports  upon  the  geology,  the  invertebrate  an- 
imals, the  fishes,  the  insects  injurious  to  vegetation,  the 
trees  and  shinibs  of  Massachusetts;  all  by  early  members 
resident  or  corresponding,  speak  unceasingly  of  the  value  of 
their  labors.  And  the  magnificent  developement  of  the 
Society  until  it  has  become  what  it  now  is,  with  its  great 
collections  and  its  wide  felt  influence,  —  how  much  of  this  is 
due  to  their  early  strivings  who  shall  say  ?  Certainly  all  is 
but  the  fruition  of  their  hopes  and  desires. 

Among  these  early  members  were  Dr.  Benj.  D.  Greene,  an 
accomplished  botanist  and  the  first  President  of  the  Society ; 
Dr.  Augustus  A.  Gould,  the  author  of  the  Report  upon  the  In- 
vertebrates of  the  State  and  who  became  one  of  the  most 
able  general  naturalists  of  New  England;  Dr.  D.  Humphreys 
Storer,  the  author  of  the  very  valuable  Report  upon  the 
Fishes  of  New  England ;  Dr.  Amos  Binney,  an  accomplirfied 
oonchologiat,  afterwards  President;  Dr.  Chas.  Pickering;  Mr. 
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Geo.  B.  Emerson,  author  of  the  great  work  upon  the  Trees  and 
Shrubs  of  the  State ;  Dr.  Martin  Gay,  an  able  chemist ;  Dr. 
Ghas.  T.  Jackson,  well  known  as  an  accomplished  chemist, 
mineralogist  and  geologist;  Mr.  Francis  Alger,  the  author  of  a 
valuable  work  on  mineralogy ;  the  Rev.  Dr.  T.  W.  P.  Green- 
wood, who  seemed  more  divine  than  human  in  the  loveliness 
of  his  character;  Dr.  T.  W.  Harris,  author  of  the  Report  on 
Insects  injurious  to  Vegetation,  and  lust  to  mention,  though 
by  no  means  the  least  in  his  influence  upon  the  aflTairs  of  the 
Society  and  its  character,  Dr.  J.  B.  S.  Jackson,  whose  loss 
we  now  deplore. 

The  particular  investigations  of  Dr.  Jackson  were  gener- 
ally not  of  a  nature  to  bring  him  prominently  before  the 
Society  as  an  instructor  in  any  branch  of  Natural  History, 
his  labors  being  largely  confined  to  a  class  of  subjects  more 
generally  interesting  to  students  in  pathology.  Yet  the 
Journal  of  the  Society  presents  to  us  several  papers  of  gi*eat 
value  to  naturalists,  and  the  Proceedings  contain  remarks 
made  by  him  at  various  times  embodying  much  useful  in- 
formation. 

Dr.  Jackson  was  elected  a  member  in  the  autumn  of  1831, 
the  Society  having  been  incorporated  the  previous  February. 

In  1837  he  read  before  the  Society  a  paper  which  was 
published  in  the  Journal,  giving  an  anatomical  description  of 
the  Gallopagos  Tortoise,  which  was  a  valuable  contribution. 

In  1842  the  Journal  gives  an  account  read  by  him  of  the 
dissection  of  two  aiiult  dromedaries,  male  and  female. 

In  1845  there  is  in  the  Journal  a  paper  upon  the  dissec- 
tion of  a  spermaceti  whale  and  three  other  Cetaceans. 

Of  his  remarks  made  from  time  to  time  upon  scientifio 
subjects  and  published  in  the  Proceedings  of  the  Society, 
may  be  found  some  of  interesting  character  upon  the  teeth 
of  Delphintis  globiceps^  upon  fossil  bones  of  the  Mastodon 
giganteus  from  Schooley's  Mountain,  N.  J.,  and  upon  bones 
from  Indian  tumuli. 

As  said  before,  Dr.  Jackson's  most  important  work  was  in 
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pathology  rather  than  in  natural  history.  He  became  Pro- 
fessor of  Pathological  Anatomy  in  the  Medical  School  of 
Harrard  University  in  1847,  and  was  ever  after  a  most  dili- 
gent laborer  in  its  interests,  investigating  with  great  patience 
and  with  keenness  of  observation  arising  from  constant 
experience,  the  morbid  effects  of  disease  upon  the  organs, 
and  writing  out  fully  and  carefully  the  results  of  his  ex- 
aminations, which  have  been  of  invaluable  service  in  the 
cause  of  medical  science.  Much  of  his  work  for  many  years 
was  in  the  building  up  the  Cabinet  of  the  Society  of  Medi- 
cal Improvement  and  its  airangement  for  study,  and  in  the 
care  and  arrangement  of  the  Warren  Museum.  Of  these 
two  fine  collections  Dr.  Jackson  published  desciiptive  cata- 
logues, containing  much  matter  of  great  intei*est  to  students 
in  medicine  and  surgery.  Others  can  write  and  speak  more 
wisely  and  instructively  of  these  great  services  than  can  the 
writer,  who  has  only  been  associated  with  him  in  our  So- 
ciety of  Natural  History  and  as  a  personal  friend.  His  work 
for  the  Society  has  been  spoken  of,  but  what  he  did  for  it 
in  labor  and  through  publication  was  but  a  small  part  of 
the  aid  he  was  able  to  render  it.  No  member  ever  felt  more 
interest  in  its  welfare,  and  if  this  was  not  manifested  to 
the  same  degree  in  actual  devotion  to  work  upon  its  col- 
lections and  to  investigations  in  Natural  History  subjects, 
it  was  only  because  his  valuable  time  was  preoccupied  by 
the  duties  owed  to  his  official  position.  He  has  always 
been  in  the  habit  of  attending  the  meetings  of  the  Society, 
and  always  exhibited  a  strong  desire  that  they  should  be 
made  as  instructive  as  possible  to  younger  members,  to 
such  particularly  as  were  entering  the  paths  of  science. 
He  was  ever  urgent,  too,  that  all  the  specimens  of  the  col- 
lections of  the  Society  should  be  so  distinctively  and  fiilly 
arranged  and  labelled  that  all  visitors  might  clearly  under- 
stand their  character  and  i*elations.  He  indeed  sometimes 
felt  impatient  that  this  was  not  already  accomplished,  so 
important  did  he  regard  it  as  a  means  of  education ;  though 
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he  did  not  fail  to  recognize  that  with  the  means  at  the  So- 
ciety's disposal  this  work  must  necessarily  be  slow.  He  lived 
to  see  great  progress  towards  the  realization  of  his  wishes  in 
this  respect,  and  if  his  life  had  been  spjired  a  year  or  two 
longer  his  fullest  desire  might  have  been  satisfied. 

One  marked  peculiarity  of  Dr.  Jackson  was  his  great  in- 
terest in  the  advancement  of  woithy  members  to  positions 
of  honor  and  usefulness  in  the  Society.      Entirely  free  from 
any  ambitious  desire  for  office  himself,  he  wished  to  gratify  the 
feelings  of  those  whom  he  thought  deserving  and  to  whom 
position  might  be  an  inducement  to  exertion.    It  is  pleasant 
to  dwell  u|:on  the  special  characteristics  that  made  our  de- 
parted friend  a  useful  member  of  the  Society,  but  with  what 
additional  pleasure  can  we  recall  the  traits  that  made  him 
the  delightful  companion,  the  beloved  friend,  the  dear  hus- 
band and  father ;  that  led  all  with  whom  he  came  closely  in 
contact  to  regard  him  with  affection   and  respect.     Simple, 
unostentatious,  true  in  all  the  relations  of  life,  honest  in  the 
expression  of  his  convictions,  and  pure  in  heart ;  he  lived 
amongst  us  a  blessing  to  his  friends  and  the  community, 
and  has  passed  away  leaving  only  the  most  tender  memories. 
May  we  be  helped  by  his  example  to  live  and  do  our  life's 
work  so  that  it  may  be  said  of  each  of  us  when  we  likewise 
depart  what  may  be  truly  said  of  him :    Those  who  knew 
him  the  best  loved  him  the  most. 

• 

At  the  close  of  the  President's  address,  Dr.  D.  H.  Storer 
said: 

Mr.  President : — I  rise  merely  to  express  my  thanks  for 
your  faithful  and  most  appropriate  remarks  respecting  our 
departed  friend.  I  should  have  regretted  not  to  have  heard 
them.  I  rejoice  that  nothing  ever  occurred  to  alienate  him 
from  the  Society  —  that  he  continued  to  feel  the  same  in- 
terest, and  to  evince  the  same  zeal  in  its  prosperity  as  long  aa 
he  was  with  us. 
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Jackson  and  Wyman  I  always  associated  together — in  my 
heart  they  were  one  —  ever  faithful  and  true. 
Again  I  thank  you,  Mr.  President,  for  your  heartfelt  tribute. 

The  meeting  then  proceeded  to  the  election  of  Associate 
Members,  and  the  following  candidates  were  elected  :  —  Dr. 
C.  A.  Holt,  Dr.  Clifton  E.  Wing,  Dr.  A.  N.  Blodgett,  Mr. 
Charles  £.  Pratt,  Dr.  John  Dixwell,  Mrs.  A.  L.  Boardman, 
Miss  M.  A.  Wilcox,  Mrs.  S.  T.  Hooper,  Mr.  Roland  Hay- 
ward,  Miss  E.  D.  Boardman. 

The  following  paper  was  read : 

Notes  on  certain  Evidences  of  a  Gradual  Passage  from 
Sedimentary  to  Volcanic  Rocks  shown  in  the  Briguton 
DISTRICT  OF  Boston.     Bt  N.  S.  Shaler. 

In  the  following  paper  I  desire  to  call  attention  to  certain  phe- 
nomena observahle  in  the  rocks  locally  known  as  the  Brighton  Amyg- 
daloids.  It  seems  to  me  that  these  rocks  afford  evidences  that  the 
shales  and  conglomerates  of  the  Rozbury  series  pass  at  certain  points 
into  an  amygdaloidal  trap  which  has  been  ejected  through  the  over- 
lying beds.  While  I  do  not  think  that  the  evidence  warrants  a 
positive  assertion  of  such  a  change,  I  do  not  see  how  the  facts  are 
consistent  with  any  other  hypothesis.  « 

The  features  to  be  observed  in  this  -very  interesting  district  are  so 
varied  and  important,  that  it  will  be  necessary  to  give  a  rather  ex- 
tended account  of  the  rocks  found  there.  The  noteworthy  features 
are  connected  with  either  of  two  questions,  the  history  of  the  **  country 
rocks"  or  that  making  up  the  principal  part  of  the  rocks  in  this 
locality,  and  the  history  of  the  several  local  dykes  which  make  their 
way  through  its  mass. 

Even  a  cursory  inspection  of  the  country  rock  will  show  that  it 
differs  essentially  from  any  of  the  ordinary  rocks  found  in  the  vicin- 
ity of  Boston.  It  is  best  seen  at  the  pumping  house  quarry  on 
Cambridge  St.  The  outward  appearance  of  the  rock  is  quite  peculiar, 
it  is  of  a  greenish  red  color  when  shown  in  fresh  fractures,  and 
though  it  oxydizes  in  the  weather,  retains  a  part  of  its  peculiar  hue 
even  when  covered  by  lichens ;  throughout  the  mass  we  find  a  great 
number  of  spots  of  a  whitish  color;  a  little  close  study  will  make  it 
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dear  that  these  spots  were  originally  cayities,  into  which  their  present 
contents  have  been  carried  by  the  action  of  water.  The  magnifying 
glass,  and  at  times  the  naked  eye,  show  the  successive  coats  of  ma- 
terial which  were  deposited  as  the  holes  were  filled  up.  Often  as  the 
filling  went  on,  there  came  a  change  in  the  materials  borne  by  the  in- 
filtering  waters,  so  that  the  inner  spaces  of  the  cavities  contain 
other  substances  than  the  outer  circles.  In  localities  near  the 
pumping  house  quarry,  especially  in  those  on  Allston  Street  near 
the  carriage  factory,  this  amygdaloidal  rock  shows  the  cavities 
partly  filled  with  a  reddish  jaspery  substance.  The  upper  level 
of  this  filling  is  a  plane ;  above  it  to  the  top  of  the  cavity  subsequent 
infiltation  has  brought  in  other  substances.  At  other  points  near 
the  small  cemetery  on  Washington  Street,  about  four  hundred 
metres  south  from  the  pumping  house  quarry,  and  at  the  quarry  on 
North  Beacon  Street,  thirteen  hundred  metres  nearer  Boston,  we 
have  yet  another  set  of  facts  which  serve  to  show  more  clearly  the 
history  of  this  peculiar  rock.  We  see  in  these  localities  a  mass  of 
conglomerate  essentially  the  same  as  the  Roxbury  pudding  stone, 
only  the  pebbles  and  the  cement  have  been  greatly  afiected  by  heat 
so  that  the  whole  is  more  fused  together  than  in  the  ordinary  forms 
of  that  conglomerate  —  looking  closely  we  see  that  the  matrix  of  the 
pebbles  and  to  a  certain  extent  the  outer  parts  of  the  pebbles  them- 
selves are  filled  with  cavities  in  which  similar  amygdules  have  been 
formed.^  With  care  and  with  favorable  conditions  of  the  quarries, 
the  observer  may  trace  the  stages  of  this  transition,  from  the  faintest 
beginning  of  this  structure  in  rocks  which  are  distinctly  conglomer- 
ates, into  rocks  where  the  blebs  have  been  so  completely  developed 
that  every  trace  of  the  original  pebbly  structure  is  now  lost,  and  the 
mass  converted  into  the  amygdaloidal  trap.  The  trained  eye  also 
recognizes  that  as  the  blebs  increased  in  the  pebbly  mass  it  became 
endowed  with  a  certain  plasticity  and  was  squeezed  out  of  its  orig- 
inal position.  The  direction  in  which  it  moved  is  also  traceable  by 
the  elongated  forms  of  the  blebs  or  of  the  amygdules  which  have  been 
deposited  in  them. 

By  carefully  following  these  lines  of  evidence  the  student  will  be 
forced  to  conclude  that  the  history  of  these  amygdaloids  is  about  as 
follows:  In  the  first  place  the  pebble  beds  and  slates  of  the 
Boxbury  conglomerate  series  were  laid  down  to  the  thickness  of 
several  thousands  of  feet  of  strata,  on  them  came  many  thousand  feet 
of  other  beds  which  once  covered  this  region  but  have  since  been 
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worn  away.  In  yet  later  times  the  mountain  building  forces 
crumpled  these  rocks  into  lofly  mountain  chains  which  have  since 
been  worn  down  to  their  very  roots.  The  deep  burial  of  the  con- 
glomerate series  brought  a  great  heat  into  them;  they  were  raised  to 
a  temperature  much  exceeding  that  of  boiling  water,  possibly  to  a 
temperature  of  one  thousand  degrees  Fahrenheit  or  more.  Every 
part  of  thesp  rocks  contained  small  cavities  in  which  water  was  stored 
away;  these  microscopically  small  water  spaces  were  especially 
abundant  in  the  matrix  which  inclosed  the  pebbles,  but  they  occurred 
also  in  the  pebbles  themselves  though  less  abundantly.  When  the  heat 
to  which  these  rocks  were  subjected  by  their  deep  burial  beneath 
strata  of  subsequent  deposition  had  exercised  its  full  effect  upon  this 
mass,  we  may  conceive  these  drops  of  water  were  straining  to  burst 
their  bonds  and  take  the  state  of  vapor.  In  this  state  the  rocks 
softened  by  heat,  and  under  the  strain  arising  from  the  aggregate 
pressure  of  these  infinitely  numerous  steam  vesicles,  it  only  needed 
that  some  fissure  penetrating  firom  the  surface,  after  the  manner  of 
the  faults  which  rive  the  rocks  in  every  disturbed  country,  should' 
give  a  possible  line  of  escape  for  the  compressed  vapor,  to  make  the 
beginning  of  a  volcanic  eruption.  Every  time  such  a  fissure  opened 
the  least  prospect  of  relief  these  confined  gases  would  blow  the 
softened  rock  up  into  the  crevice,  as  the  rock  rose  the  vesicles 
would  expand  under  the  relief  from  pressure  to  make  the  bleb-like 
openings  in  which  the  amygdaloids  have  been  deposited.  If  the 
fissure  led  to -the  surface  we  would  have  had  a  true  volcanic  eruption; 
if  the  crevice  did  not  rupture  all  the  overlying  rocks  we  should  have 
only  a  dyke  ejection.  Although  the  exposures  here  are  few  and 
small,  a  little  careful  looking  will  show  the  observer  many  evidences 
of  the  steps  by  which  this  gradual  passage  of  sedimentary  rocks  into 
lavas  is  brought  about;  in  the  quarry  on  North  Beacon  Street,  just 
east  of  the  crossing  of  Harvard  Avenue,  there  is  evidence  that  some 
of  the  larger  boulders  of  the  conglomerate  have  escaped  the  complete 
destruction  arising  from  the  expansion  of  the  contained  gases.  In 
the  unquarried  rocks  near  the  small  cemetery  on  Warren  Street,  be- 
tween Breck  and  Cambridge  Streets,  the  change  of  the  rock  from 
the  expansion  of  the  gases  appears  to  be  just  begun  and  the  air  blebs 
were  only  found  in  the  matrix  which  holds  the  pebbles,  not  having 
extended  to  the  pebbles  themselves.  At  the  quarry  on  AUston 
Street  between  North  Beacon  and  Warren  Streets,  in  the  pit  of  which 
a  small  carriage  factory  has  been  built,  there  is  a  mass  of  this  rock 
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which  gives  some  curious  evidence  as  to  the  histor}-  of  its  movements. 
At  this  point  many  of  the  gas  cavities  have  been  in  part  filled  in  with 
a  reddish  rock  resembling  jasper,  these  reddish  deposits  have  been  evi- 
dently laid  down  from  water  by  gravitation,  as  they  fill  only  a  portion 
of  the  space  and  are  bounded  above  by  distinct  plane  surfaces  which 
are  parallel  in  the  various  neighboring  cavities.^  These  planes  which 
bound  the  reddish  filling  of  the  blebs  are  now  tilted  at  high  angles 
to  the  horizon,  and  show  that  the  mass  has  undergone  extensive 
movements  since  its  conversion  into  trap. 

The  general  character  of  this  volcanic  mass  makes  it  seem  probable 
that  it  was  a  true  volcanic  ejection,  poured  out  towards  the  old  land  or 
ocean  floor,  and  not  an  ejection  stopping  short  of  the  surface,  as  is 
the  case  with  most  of  our  dykes.  It  is  not  likely,  however,  that  the 
portion  now  lefl  here  represents  the  lava  extruded  from  the  volcanic 
vent;  it  is  probable  that  we  have  only  the  material  filling  the  fissure 
up  which  the  volcanic  matters  travelled  on  their  road  to  the  surface. 

The  interesting  group  of  rocks  considered  in  this  paper  occupies 
only  a  small  space  in  this  region,  its  form  is  that  of  a  strip  some  hun- 
dred feet  wide,  and  extending  from  near  Bigelow  Street  on  the  west, 
to  near  the  junction  of  North  Beacon  and  Chester  Streets.  It  may 
extend  somewhat  further  to  the  east  and  west,  but  if  so  it  is  masked 
by  the  coating  of  drift  that  covers  it. 

At  the  pumping  house  quarry,  and  that  near  the  junction  of 
Chester  Street  and  North  Beacon  Street  the  amygdaloid  is  seen  to 
emerge  from  below,  a  series  of  thin  bedded  compact  shales  follow- 
ing the  plane  of  their  bedding.  The  exact  contact  of  the  two  form- 
ations, however,  is  not  seen  at  either  place;  at  the  former  of  these 
localities  the  contact  of  the  amygdaloid  with  the  lower  lying  thick 
bedded  slates  u  seen  in  the  wall  of  rock  that  borders  the  side- 
walk  a  few  feet  to  the  west  of  the  pumping  house.  We  there  see 
that  the  slates  are  little  changed  by  their  contact  with  the  amygda- 
loid, showing  that  the  mass  was  not  very  much  heated  at  the  time 
of  its  ejection.  The  position  of  this  amygdaloid  in  an  apparent  inter- 
bedded  relation  to  the  over  and  underlying  rocks,  would  at  first  sight 
lead  the  observer  to  suspect  that  it  was  what  is  sometimes  called  a 
contemporaneous  trap,  t.  e.,  a  mass  poured  out  on  the  sea  floor  and 

>  These  infiltrations  of  jasper  were  first  notieed  by  Mr.  W.  H.  Davis,  Jr.,  whose 
interesting  observations  on  this  and  other  structund  peculiarities  of  these  rocks 
are  as  yet  unpublished. 
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afterwards  coTered  by  a  later  series  of  deposits;  it  seems  more  likely, 
however,  that  the  ejection  of  the  amygdaloid  did  not  take  place  until 
the  rock  had  been  upheaved  at  a  high  angle,  so  that  the  line  of  easiest 
escape  for  the  molten  rock  was  along  the  planes  of  bedding  —  that  is, 
it  was  easier  for  it  to  rupture  its  way  out  in  this  line  than  across  the 
close  textured  bedding  planes. 

Although  there  are  thousands  of  dykes  exposed  in  Eastern  Massa- 
chusetts, there  are  very  few  that  show  any  distinct  traces  of  air 
vesicles  in  their  structure.  The  mass  in  Brighton  and  one  in  Hing- 
ham  being  the  only  cases  known  to  me  where  the  vesicular  charac* 
ter  is  distinctly  indicated ;  both  these  masses  seem  to  me  pretty 
clearly  eruptive  in  their  origin,  though  by  some  excellent  observers 
they  are  regarded  as  stratified  rocks  altered  in  place. 

It  seems  to  me  that  this  hypothesis  of  the  passage  of  sedimentary 
beds  into  lavas,  to  which  we  are  led  by  the  inspection  of  the  phe- 
nomena of  these  amygdaloids,  is  connected  with  all  we  know  of  the 
action  of  volcanoes  in  eruptions.  Such  eruptions  consisting  essentially 
in  the  escape  of  the  gases  of  water  and  other  volatizable  substances 
which  have  been  buried  in  sedimentary  deposits,  the  generation  of  the 
gases  must  at  first  give  rise  to  blebs  such  as  we  find  in  these 
amygdaloids  which  work  their  way  through  the  mass  to  the  point 
of  escape. 

The  absence  of  similar  vesicles  in  the  other  more  common  dykes 
in  this  neighborhood  is  perhaps  to  be  explained  by  the  assumption 
which  is  verified  by  their  other  phenomena,  that  the  ordinary  dykes 
represent  movements  of  lavas  which  have  taken  place  in  channels 
which  did  not  communicate  freely  with  the  surface,  and  were  under 
such  great  pressure  that  their  volatilizable  substances  could  not  pass 
into  the  state  of  vapor. 

I  should  say  that  it  seems  to  me  likely  that  under  the  term  amyg- 
daloids we  include  rocks  having  a  very  diverse  origin ;  those  where  the 
almond-like  segregations  arise  from  the  infiltration  of  gas  cavities, 
and  others  where  the  cavities  are  formed  by  a  process  of  decay;  some 
at  least  of  the  latter  class  are  probably  true  stratified  rocks  which 
have  never  Been  melted. 
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Section  of  Entomology.    Jannary  22, 1879. 

Mr.  Edward  Bargess  in  the  chair.  Thirteen  persons 
present. 

Dr.  H.  Hagen  read  the  following  letter  to  Mr.  Henry- 
Edwards  from  Mr.  Dean,  about  flies  in  a  petroleum  lake, 
Santa  Cruz  Co.,  Cal. 

The  habitat  of  these  flies  is  at  the  south  eastern  comer  of  Santa 
Cruz  Co.,  CaL  The  immense  coast  range  here  ceases  at  or  near  the 
right  bank  of  the  Pajaro  River,  the  river  passing  hy  the  mountain  at 
this  point  without  any  sudden  fall.  The  mountain  is  composed  of  a 
very  new  sandstone  filled  with  shells,  many  of  which  yet  lie  in  the 
stream.  There  is  also  a  whitish  shale,  a  little  piece  of  which  I  in- 
close, which  contains  fossil  shells  different  from  those  of  the  sand 
stone ;  this  shale  I  suspect,  without  having  examined  it,  to  be  in  some 
degree  infusorial.^  ^ 

At  the  immediate  foot  of  the  mountain  is  a  lake  of  probably 
twenty  to  thirty  acres  area.  In  winter  and  spring  this  lake  is  full  of 
water  which  becomes  more  strongly  alkaline  by  evaporation  toward 
the  latter  end  of  summer  when  the  lake  becomes  nearly  dry,  its  bed 
being  then  covered  several  inches  deep  with  white  layers  of  carbonate 
of  soda. 

On  the  north  side  of  the  lake  are  copious  petroleum  springs 
which  continually  pour  out  their  tar,  and  this  drying  has  formed 
masses  of  asphaltum  overlying  the  soil  and  running  down  into  the 
lake.  The  petroleum  forces  passages  through  this  asphaltum  forming 
little  pools  of  about  the  consistence  of  molasses. 

The  flies  in  question  exist  in  myriads,  and  appear  to  breed  upon 
the  water  plants  covering  the  surface  of  the  lake,  which  are  lefb 
incrusted  with  the  salt  and  covered  with  the  empty  shells  of  the  in- 
sect. The  flies  sent  you  were  caught  with  one  sweep  of  the  hat, 
probably  more  than  a  pint  were  so  caught  They  were  sitting  upon 
the  petroleum  and  piled  up  upon  one  another  in  vast  numbers  just 
like  flies  upon  molasses,  those  underneath  die  and  become  imbedded 
in  the  petroleum  and  are  succeeded  by  others  which  in  turn  are 
pressed  down  into  the  liquid  tar  by  those  above.  On  approaching 
them  they  rise  in  a  cloud  about  two  feet  above  the  petroleum,  and  on 

>  I WM  not  aN«  to  find  InAuoiia.    Dr.  H. 
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being  unmolested  return  and  settle  upon  it.    The  dead  flies  lie  sereral 
inches  deep  above  the  liquid  petroleum. 

Note  bt  Dr.  Hagen. 

The  interesting  &ct  that  some  Diptera  appear  in  immen^  num- 
bers as  is  often  the  case  with  Ephydra,  is  repeated  by  some  Chiro- 
nomidae.  Hydrobaenus  lugubris  was  observed  near  Vienna  (Wien.  Z. 
B.  Gesch.  Yiiz,  421) ,  by  Kollar  on  the  border  of  water  inundating 
a  meadow.  A  space  one  thousand  feet  long  and  six  feet  broad  was 
covered  an  inch  high  by  living  insects  of  this  species,  propagating  or 
laying  eggs.  As  the  insect  is  only  one  line  long,  and  as  about  one 
thousand  would  make  a  cubic  inch,  Kollar  calculates  the  number 
must  have  been  some  2,500,000,000  of  specimens.  I  had  observed 
the  same  fact  under  entirely  similar  conditions  in  eastern  Prussia 
(Stett.  Zeit.,  1860).  As  the  meadows  are  dry  in  summer,  the  eggs 
must  have  a  very  great  vitality. 

The  species  from  California  belong  to  the  genus  Ephydra  and  is 
probably  a  new  species.  In  Osten  Sacken's  old  catalogue,  only  nine 
species  are  mentioned  or  described,  six  from  Hudson's  Bay,  two  from 
the  West  Indies,  and  one  from  Mexico,  all  unknown  to  me,  and  not 
represented  in  the  collection.  O.  Sacken's  and  Loew's  collections  have 
only  four  species,  one  from  the  Mono  Lake  not  named.  I  do  not  know 
E.  hahphUa  Park.,  (this  name  was  long  ago  used  by  v.  Heyden, 
though  his  species  is  now  considered  the  same  as  E.  salinaria  Bouch^), 
and  I  cannot  find  a  detailed  description  except  the  figure  and  the 
few  characters  in  his  guide,  which  proves  that  the  Califomian  species 
is  different.  Dr.  Packard  has  later  described  E.  gracUis  firom  Great 
Salt  Lake,  and  E.  cali/omica  from  Clear  Creek  Lake,  Cal.,  only 
larva  and  pupa.  As  he  states  them  to  be  identical  with  those  from 
the  Mono  Lake,  of  which  species  the  collection  of  the  Cambridge 
Museum  possesses  all  stages,  I  can  say  that  the  species  firom  Santa 
Cruz  Co.,  is  a  different  and  smaller  one.  But  I  confess  that  I  am 
unable  to  find  all  characters  described  by  Dr.  Packard  in  the  larva 
of  his  E,  califomica  in  the  larvae  firom  the  Mono  Lake,  where  I  see, 
for  instance,  clearly  the  spigot-like  stigmata,  described  by  Loew, 
which  Dr.  Packard  stated  he  was  unable  to  discover.  Therefore 
until  the  identity  of  the  Santa  Cruz  Co.  species  with  E,  califomica 
is  proved,  I  shall  believe  it  to  be  a  new  spedes* 
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Dr.  Hagen  also  showed  figures  of  the  larv»  of  Thyretu 
Abbotiii  one  showing  a  specimen  so  largely  spotted  with 
green,  as  to  make  this  the  predominant  color,  and  remarked 
on  the  variations  in  the  coloring  of  Sphingid  larvae. 


General  Meeting.     February  5, 1879. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Forty  per- 
sons present.  • 

Dr.  S.  Kneeland  read  an  essay  on  the  Monstrous  in  Art, 
or  the  relations  of  Zoology  to  Symbolism,  illustrating  his  re- 
marks by  specimens  and  photographs  of  various  celebrated 
pictures  and  statues. 

The  following  paper  was  read : 

On  the    Occurrbncb    of  Fossiliferous   Boulders   in  the 
Drift  of  Truro,  on  Cape  Cod,  Mass.    Bt  W.  O.  Crosby. 

The  extreme  scarcity,  amounting  to  almost  complete  absence,  of 
distinctly  fossiliferous  rocks  in  this  section  of  New  England,  .causes  a 
high  degree  of  interest  to  attach  to  all  new  discoveries,  even  when 
these  consist  of  erratics,  as  in  the  present  case.  The  facts  in  this  in* 
stance,  however,  possess  a  peculiar  interest,  since  theypoint  to  the 
extension  of  the  Tertiary  deposits  of  our  Atlantic  sea-board  to  a 
point  farther  north  than  they  have  before  been  certainly  known  to 
occur.  Briefly  stated,  the  facts  are  these:  boulders  and  pebbles  con- 
taining Tertiary  fossils  have  been  found  in  the  modified  drift  of 
Truro  in  this  State.  The  credit  of  the  discovery  of  these  fragments 
belongs  solely  to  Mr.  Warren  Upham,  of  Nashua,  New  Hampshire, 
a  zealous  and  successful  student  of  the  surface  geology  of  this  and 
adjacent  regions;  and  the  following  account  of  the  finding  and  mode 
of  occurrence  of  the  material  is  extracted  from  notes  which  he  has 
kindly  placed  at  my  disposal. 

The  fossiliferous  pebbles  which  occur  in  the  drift  of  Truro  were 
first  noticed  by  Mr.  David  F.  Loring,  keeper  of  the  Highland  Light, 
who  had  collected  and  given  away  a  few  pieces  before  my  first  visit 
to  Cape  Cod  in  November  1877.    At  that  time  he  had  no  specimens  ' 
left,  and  limited  time  prevented  any  search  for  them.    In  June  last 
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I  spent  two  or  three  hours  in  hunting  for  these  pebbles,  obtaining  fire 
pieces  which  were  six  inches  to  a  foot  in  diameter,  with  seTernl  others 
of  smaller  size.  One  of  the  large  pieces  which  had  a  good  exposure 
of  the  enclosed  shells  was  presented  to  the  Boston  Society  of  Natural 
History.  In  October  I  again  visited  the  locality,  making  a  longer 
search  than  before  and  finding  about  a  dozen  pieces  of  the  shelly 
rock,  most  of  them  less  than  eight  inches  in  diameter,  which  were 
also  presented  to  the  Society  and  placed  in  your  hands  for  determin- 
ation. The  cliff  from  which  these  pebbles  were  obtained  is  on  the 
east  side  of  Cape  Cod,  in  Truro,  one-half  mile  south  of  the  Highland 
Light.  This  bank  b  some  twenty  feet  higher  than  that  on  which  the 
light-house  is  built,  being  about  one  hundred  and  fifty  feet  above  the 
sea.  It  consists  of  sand  and  gravel,  the  pebbles  being  of  all  sizes  up 
to  a  foot  in  diameter,  mostly  rounded  by  water  wearing,  but  a  part  of 
them  angular,  especially  the  large  pieces,  some  of  which  may  be  two 
feet  long.  The  foot  of  the  cliffs  here  is  guarded  from  the  waves  by 
several  rods  of  sea-«and  covered  by  beach-grass,  so  that  the  gravel 
and  sand  have  fallen  down  in  a  steep  slope  strewn  with  pebbles, 
among  which  these  pieces  of  shelly  rock  are  found.  They  occur 
rarely  for  twenty  or  thirty  rods  along  the  face  of  the  cliff,  at  all 
heights  up  to  one  hundred  and  twenty-five  feet,  being  most  abundant 
between  seventy-five  and  one  hundred  feet  above  the  sea.  Like  the 
other  pebbles,  most  of  these  pieces  are  more  or  less  waterwom,  some 
of  them  being  rounded  on  aU  sides,  indicating  that  their  modes  of 
transportation  and  deposition  were  the  same;  but  the  stratification 
of  this  cliff  is  obscured  by  falling  down,  so  that  we  do  not  here  find 
these  fossiliferous  pebbles  actually  imbedded  in  an  undisturbed  drift 
deposit. 

Before  gathering  any  of  these  specimens,  however,  I  had  found  a 
firagment  of  similar  shelly  rock  four  miles  further  south,  in  a  layer  of 
gravel  five  feet  thick  overlaid  and  underlaid  by  regular  strata  of  sand. 
This  gravel  was  at  a  height  of  thirty  feet  above  the  sea,  with  one 
hundred  feet  of  sand  and  gravel  above  it,  evidently  occupying  its 
original  place  in  the  extensive  deposits  of  mo<lified  drifl  which  form 
this  part  of  Cape  Cod.  Examination  along  the  whole  line  of  cliffs 
which  extends  more  than  fifteen  miles  on  the  east  side  of  this 
peninsula,  from  Nauset  Lights  to  High  Head  in  the  north  part  of 
Truro,  composed  entirely  of  gravel  and  sand  with  local  deposits  of 
clay,  failed  to  discover  any  other  fragments  of  this  rock,  except  that 
two  bits  of  it  were  found  in  a  freshly  exposed  section  of  sand  and 
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fine  grarel,  a  half  mile  south  of  the  cliff  from  which  the  large  speci- 
mens were  obtained.  The  scarcity  of  this  peculiar  rock  has  been  in- 
dicated by  the  statement  that  a  search  of  three  or  four  hours  was 
'  required  to  find  a  dozen  pieces  of  it,  where  the  whole  bank  one  hun- 
dred and  fifty  feet  high  was  plentifully  strewn  with  pebbles.  It  is 
not  improbable,  therefore,  that  fragments  of  it  may  occur  sparingly 
throughout  this  whole  series  of  cliffs,  although  I  detected  it  only  in 
the  places  mentioned. 

The  rock  is  mainly  a  firm,  massive,  white,  calcareous  sandstone, 
effenrescing  freely  with  acid,  and  yet,  to  the  eye,  principally  com- 
posed of  rounded  grains  of  transparent  quartz.  The  fossil  shells  are 
always  abundant,  and  in  many  cases  form  a  large  part,  nearly  the 
entire  mass,  of  the  rock,  which  then  becomes  a  shelly  limestone;  but 
the  contained  fossils  are  not  the  source  of  all  the  calcareous  material, 
for  Mr.  Upham  has  found  in  this  rock  a  distinct  lime-stone  pebble 
about  half  an  inch  in  diameter.  Minute  grains*  of  glauconite  are 
freely  disseminated;  and  this  mineral  not  unfrequontly  fills  the  molds 
formed  by  the  dissolving  out  of  organic  remains;  but  it  never  forms 
a  prominent  feature  of  the  rock.  Yestiges  of  lignite  and  grains  of 
iron  oxide  are  also  sometimes  observed.  With  the  exception  of  the 
lignite,  the  organic  remains  are  all  animal,  principally  molluscan, 
bivalves  predominating;  and,  although  I  have  seen  only  a  few  small 
masses,  probably  less  than  fifteen  pounds,  of  the  rock,  fully  twenty- 
five  species  are  represented,  proving  a  varied  as  well  as  an  abundant 
fauna.  The  large  shells  are  usually  in  a  fragmentary  state,  and  this, 
together  with  the  coarseness  of  much  of  the  sand,  is  a  plain  indica- 
tion that  the  materials  did  not  accumulate  in  tranquil  water.  In 
many  other  cases,  too,  the  original  shells  have  been  removed  by  solu- 
tion, leaving  nothing  but  imperfect  molds  or  internal  casts,  though 
sometimes  replaced,  as  above  stated,  by  green  sand;  all  of  which  adds 
to  the  difficulty  of  accurate  identification. 

I  have  been  able  to  determine  satisfactorily  only  a  small  proportion 
of  the  species.  None  of  these  are  recent,  but  appear  to  be  mainly 
characteristic  Eocene  forms.  One  large  Lamellibranch,  although 
represented  only  by  the  mold  of  a  single  valve  (the  right),  is  cer- 
tainly Venericardia  planieosta  Lamk.,  now  known  from  the  Lower 
Eocene  of  Virginia.  There  appear  to  be  two  other  species  of  this 
genus.  One  of  these,  a  minute  form,  is  probably  V,  parva,  de- 
scribed by  Lea  firom  the  Eocene  of  Alabama;  while  the  other,  one 
specimen  of  which  shows  the  valves  united,  is  very  near  the  young 
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of  the  common  species  V,  alticosta  fix>m  the  same  formAtion.  There 
are  at  least  three  species  of  Ostrea;  the  smallest,  averaging  about  an 
inch  long,  appears  to  be  identical  with  0,  divaricata  Lea,  from  the 
middle  Eocene  of  Alabama,  though  possibly  the  young  of  0.  selUu' 
formis  Con.,  a  characteristic  form  of  the  Lower  Eocene  of  Alabama, 
South  Carolina  and  Virginia.  Another  species,  occurring  principally 
in  fragments,  and  the  roost  abundant  fossil  which  the  rock  contains, 
may  be  the  common  and  little  characteristic  O.  virginiana.  While 
the  third  form,  which  is  represented  by  a  single  firagment,  must  haye 
been  very  large,  the  shell  being  at  least  two  inches  thick,  and  con- 
sisting of  laminsB  or  layers  one-eighth  of  an  inch  thick.  A  smooth 
and  regular  Anomia  about  seven-eighths  of  an  inch  in  diameter  re- 
sembles A.  teUinoUei  Morton  from  the  Cretaceous  of  New  Jeney, 
Alabama  and  Mississippi;  and  a  small  Plicatula  with  about  eight 
very  regular,  triangular  ribs  is  certainly  near  P,  JUamentosa  Con., 
from  the  Eocene  of  Alabama.  A  small,  smooth,  circular  and 
abundant  Pecten  is  probably  Camptonectes  calvcUui  Con.,  heretofore 
known  only  from  the  Middle  Eocene  of  South  Carolina.  Pec- 
tunculus-like  shells,  too  fragmentary  for  certain  identification,  are 
near,  if  not  the  same  with,  Axincea  itandnea  Con.,  Eocene,  Alabama. 
Another  member  of  this  family  resembles  the  Miocene  Striarea  cen- 
tenaria.  Among  the  shells  which  I  have  only  been  able  to  determine 
generically  are  also  a  thin,  circular  Cardium  about  one  and  a  half 
inches  across;  at  least  two  species  of  Yoldia  or  Nuculana;  a  small 
Corbula;  and  of  Gasteropods,  several  small  Turritella-like  species 
and  a  small  Natica;  and  besides  these  there  are  numerous  minute 
forms  of  both  univalves  and  bivalves  of  which  I  can  make  nothing 
at  present.  Echinoderms  are  represented  by  several  slender  and 
sharp-ribbed  Cidaris  spines;  and  Ccelenterates  by  a  simple,  cylindri- 
cal, Galazea-like  coral,  with  cells  five  to  ten  mm.  in  diameter,  but 
differing  from  the  genus  named  in  the  curious  reticulation  and  co- 
alesence  of  the  vertical  partitions.  Two  cells  only  have  been  ob- 
served, and  these  are  separate. 

Although  much  yet  remains  to  be  done  in  the  way  of  identifying 
these  fossils,  yet  the  few  forms  that  I  have  made  out  seem  to  place  the 
Eocene  age  of  the  material  beyond  reasonable  doubt.  Mr.  Upham*8 
account  of  the  way  in  which  the  fragments  occur,  it  will  be  observed, 
shows  at  once  that  they  are  of  pre-glacial  origin,  and  that  they  have 
not  been  transported  by  human  agency,  but  are  genuine  drifl  ma- 
terial; from  which  we  may  infer  that  the  parent  bed,  if  not  entirely 
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swept  away,  now  forms  the  floor  of  Massachusetts  Baj  somewhere  to 
the  northward  of  Cape  Cod. 

It  is  interesting  to  compare  this  evidence  of  submarine  Tertiary 
deposits  in  this  latitude  with  that  noted  hy  Prof.  Yerrill,  in  the 
American  Joomai  of  Science  for  October  last,  as  obtained  from 
George's  Bank  and  Grand  Bank.  The  rock  from  the  banks  is  sim- 
ilar to  that  from  the  Cape,  though  usually  darker  colored,  being  more 
argillaceous;  but  the  widest  difference  is  with  the'fossils,  which  ap- 
pear to  show  little  agreement,  while,  according  to  Prof.  Verrill,  a  large 
proportion  of  those  from  the  banks  are  recent  species.  It  will  be  ob- 
seryed,  too,  that  the  evidence  of  pre-glacial  age  is  less  conclusiTe  in 
the  case  of  the  material  dredged  on  the  banks,  than  for  that  collected 
on  the  Cape. 

Dr.  T.  Steny  Hunt  made  a  communication  on  the  pre- 
Cambrian  rocks  of  the  British  Islands. 

Dr.  Hunt  described  his  observations  made  in  the  summer  and 
autumn  of  1878  among  these  rocks  in  Carnarvon  and  Pembroke 
shires,  Anglesea,  Argyleshire  and  elsewhere  in  Scotland,  and  also  in 
the  north  and  the  south-east  of  Ireland.  He  ha^  farther  examined, 
in  company  with  Profs.  Grosselet  and  Renard,  the  rocks  of  the  Ar- 
dennes along  the  valley  of  the  Meuse.  In  Wales  he  had  the  company 
and  guidance  of  Dr.  Henry  Hicks.  Dr.  Hunt  insisted  on  the  com- 
plete parallelism  presented  both  in  stratigraphical  succession  and 
lithological  characters  (Dimetian)  between  these  pre-Cambrian  rocks 
—  particularly  in  Wales,  where  they  aie  best  displayed — and  the 
pre-Cambrian  rocks  of  North  America.  The  most  ancient  rocks 
there,  provisionally  named  Dimetian  by  Hicks,  and  chiefly  gneisses, 
the  speaker  regarded  as  Laurentian.  The  quartziferous  porphyries, 
at  first  united  with  the  above,  but  now  separated  by  Hicks,  with 
the  name  of  Arvonian,  are  the  great  orthophyre  or  petrosilex  series, 
which  he  has  described  in  various  parts  of  North  America  as  lying 
at  the  base  of  the  Huronian.  These,  in  Wales,  appear  separated 
by  a  stratigraphical  break  from  the  Pebidian  rocks  of  Hicks,  which 
are  Huronian  and,  as  displayed  in  Anglesea,  had  been  by  the 
speaker,  many  years  since,  referred  to  the  Huronian  series.  They 
are  also  well  seen  in  Argyleshire  and  in  the  north  of  Ireland  on  Loch 
Foyle.  The  Dublin  and  Wicklow  hills  of  Ireland  he  regarded  as 
Montalban,  of  which  they  have  all  the  characters. 

The  crystalline  rocks  of  the  Ardennes  have  also  many  of  the 
characteristics  of  the  Huronian  series,  but  the  speaker  regarded  it 
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as  a  question  how  far  the  TacoDian,  (Lower  Taconic,  Emmons)  which 
has  lithological  affinities  wirh  the  Huronian,  may  be  included  in 
the  Ardennian  series  of  Dumont.  These  rocks  have  been  variously 
called  altered  Devonian,  Silurian,  and  Cambrian.  Some  schists  at 
Haybes  in  this  region  have  lately  yielded  Oldhamia  radiata,  of  which 
the  speaker  had  secured  fine  specimens. 

The  thanks  of  the  Society  were  voted  to  Mr.  Chas.  S. 
Sargent,  for  some  fine  trilobites  from  Ohio. 


General  Meeting.    February  19, 1879. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Thirty- 
one  persons  present. 

Mr.  H.  6.  Kittredge  read  a  paper  on  the  natural  history  of 
cotton,  describing  the  plant  in  all  its  stages,  and  its  vaiieties 
in  the  United  States  ajid  their  geographical  distribution. 


General  Meeting.      March  5, 1879. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Thirty  per- 
sons present 

Messrs.  Frank  S.  Collins,  Lewis  W.  Tappan,  Jr.,  Col.  T.  W. 
Bigginson,  Dr.  J.  C.  Merrill  and  Mr.  J.  S.  Diller,  were  elect- 
ed Associate  Members. 

Dr.  £.  L.  Mark,  Messrs.  Wm.  M.  Davis,  Jr.,  and  Fred. 
Habirshaw  were  elected  Corporate  Members. 

Wm.  Boyd  Dawkins,  of  Manchester,  England;  Wra. 
Henry  Flower,  London;  Andrew  C.  Ramsay,  London; 
Archibald  Geikie,  Edinburgh ;  James  Hector,  Wellington, 
New  Zealand ;  Guido  Cora,  Turin ;  Franz  Ritter  v.  Hauer, 
Vienna ;  Ferd.  v.  Hochstetter,  Vienna ;  Ferd.  v.  Richtofen, 
Berlin ;  Hans  Bruno  Geiiiitz,  Dresden ;  Ludwig  Rtitimeyer, 
Basle;  and  Harrison  Alien,  M.  D.,  Philadelphia;  were  elected 
Corresponding  Member. 
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The  following  papers  were  read :  — 

Synopsis  of  the  New  England  Species  of  Collbtes. 

Bt  W.  H.  Patton. 

I.     Space  between  the  eye  and  the  mandible  of  twice  the  usual 
length.  C.  valida  Cress, 

n.     Space  between  the  eye  and  the  mandible  less  than  the  width  of 
the  eye. 

A.  Tarsal  claws  cleft  in  the  9,  venter  densely  pubescent;  (cf  un- 

known). C  aestivalis  sp.  n. 

B.  Tarsal  claws  of  the  9,  with  a  sharp  tooth  beneath,  renter  not 

densely  pubescent. 

a.  Labrum  with  a  central  rounded  elevation,  (most  distinct  in 

the  9);  cf,  space  between  eye  and  mandible  unusually 
long;  9,  ventral  valve  carinated  on  each  side. 

C.  compacta  Cress. 

b.  Labrum  with  a  central  pit 

1.  Prothorax  with  a  prominent  lateral  spine. 

C.  armaia  sp.  n.  (==  C  inaequalis  Cress.,  nee  Say.) 

2.  Angles  of  the  prothorax  not  prominent 

Pubescence  lemon-yellow,  abdoninal  fasciae  broad; 
wings  short,  tinged  with  white. 

C  americana  Cress. 
Pubescence    griseous,  abdominal    fescia    slender; 
wings  of  the  usual  length,  hyaline. 

C.  sciiula  sp.  n. 

c.  Labrum  with  a  distinct  depression  on  each  side  and  two  less 

distinct  depressions  between ;  space  between  eye  and 
mandible  no  longer  in  the  d  than  in  the  9 ;  ventral  valve 
of  the  9  not  carinated. 

C  tnaequalis  Say.     (  =  C  propinqua  Cress.) 

Colletes  aestivalis  sp.  n. 

9.  Length  11  mm.  Black,  the  pubescence  white,  that  on  the 
inner  face  of  the  tarsi  tinged  with  yellow.  Tips  of  the  mandibles 
and  of  the  tarsi,  rufo-piceous;  the  tarsal  claws  cleft,  terminating  in 
two  equal  teeth.  Space  between  the  eyes  and  mandibles  moderate; 
clypeus  confluently  punctured,  the  punctures  running  into  rugae 
towards  the  tip.  Base  of  the  labrum  with  a  distinct  median  im- 
pressed line  and  on  each  side  of  this  a  shorter  impressed  line,  and 
some  slight  impressions  visible  only  in  certain  lights.     Head  and 
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thorax  pmictared;  »  smooth  spot  on  the  disk  of  the  mesothorax,  a 
smooth  impressed  line  on  each  side  of  the  disk  and  a  similar  line 
extending  anteriorly  in  the  middle.  Angles  of  the  prothorax  slightly 
produced;  anterior  coxae  produced  into  a  spine  at  the  tip.  Meta- 
thorax  reticulated  at  the  base,  the  sides  punctured,  the  punctures 
coarser  above.  Abdomen  convex,  as  wide  at  the  base  as  in  the 
middle,  distinctly  punctured.  The  four  basal  segments  with  a  nar- 
row continuous  fascia  of  appressed  white  pubescence;  the  scattered 
pubescence  on  the  first  and  second  segments  white,  that  on  the  other 
segments  fuscous*  The  .venter  more  pubescent  than  usual  in  Colletes, 
this  pubescence  tufted  on  the  disk  and  retaining  pollen  as  well  as 
that  upon  the  trochanters,  femora  and  tibiae  of  the  posterior  legs. 
Wings  hyaline,  nervures  testaceous. 

Waterbury,  Conn.,  July  1 2,  on  the  flowers  of  Hettckera  Americana  L. 

A  less  perfect  specimen  (Waterbury,  June  80,)  has  no  distinct 
sculpture  on  the  labrum,  and  the  abdomen,  owing  to  a  different  degree 
of  contraction,  is  less  convex ;  there  is  also  seen  to  be  a  triangular, 
highly  polished  pit  on  the  posterior  face  of  the  metathorax,  beneath 
which  are  two  other  pits  and  above  which  is  a  polished  space. 

The  long  spine  on  anterior  coxae,  the  cleft  tarsal  claws  and  the 
hairy  venter  are  characters  in  which  this  differs  from  all  other  species 
examined.  In  the  ?  of  armata  and  amerieana  the  spine  on  the 
coxae  is  less  developed,  and  in  the  9  of  compacta  and  inaequalis  and 
in  the  d  of  all  the  species  the  coxae  are  merely  angulated.  In  C, 
eiliata  sp.  n.  the  tarsal  claws  are  not  so  evenly  cleft,  and  in  inaequaiis 
Say  the  venter  is  not  so  pubescent:  those  being  the  species  which 
most  closely  approach  aestivalis  in  these  characters. 

Colletes  armata  sp.  n. 

9.  Syn.  C  inaequalis  Cress.,  Proc.  Bost  Soc.  Nat.  Hist,  xii,  166 
(1868):  nee  Say. 

(f .  Length  9  mm.  Black,  the  pubescence  white,  that  on  the 
thorax  above  ochraceous.  Space  between  eye  and  mandible  less 
than  the  width  of  the  eye,  base  of  the  labrum  with  a  central  enclosed 
pit  and  two  or  three  less  distinct  pits  on  each  side  of  it;  clypeus  con- 
fluently  punctured,  at  the  apex  polished  and  irregularly  punctured ; 
vertex  densely  punctured,  opake.  Prothoracic  spine  prominent; 
mesothorax  deeply  punctured,  the  disk  shining  and  more  sparsely 
punctured,  anteriorly  a  faintly  impressed  median  line  free  from  punc- 
tures. Base  of  metathorax  with  a  transverse  series  of  regular 
reticulations,  the  posterior  face  coarsely  and  irregularly  reticulated, 
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polished.  Calcaria  testaceous,  apical  joints  of  tarsi  mfo-piceoas,  the 
tips  of  the  joints  with  golden  pubescence.  Abdomen  polished, 
densely  and  finely  punctured,  first  segment  thinly  pubescent,  the  re- 
maining segments  with  a  short  scattered  pubescence,  and  all  the  seg- 
ments, except  the  last,  with  an  even  apical  fascia  of  appressed  pubes- 
cence, the  ventral  segments  with  the  fasciae  uninterrupted.  Wings 
hyaline,  the  nervures  dark  piceous. 

In   Connecticut  this   species,  together  with   C.  compacta  and  C 
americana^  is  common  in  the  autumn.    I  have  found  C.  inaequodis 
Say,  abundant  on  the  willow-blossoms  in  Massachusetts. 
Golletes  soitula  sp.  n. 

<S,  .Length  7  to  8  mm.  Black,  head,  thorax,  legs  and  basal 
segment  of  the  abdomen  clothed  with  long  white  pubescence,  that  on 
vertex  and  on  thorax  above  mixed  with  fuscous.  Mai^ins  of  the  ab- 
dominal segments  with  narrow  continuous  fasciae  of  appressed  white 
pubescence,  the  fine  scattered  pubescence  on  the  second  and  follow- 
ing dorsal  segments  black ;  the  pubescence  on  the  venter  white,  the 
fasciae  uninterrupted.  Tips  of  the  mandibles  and  of  the  tarsi 
piceous,  the  calcaria  and  the  base  of  the  claws  whitish  testaceous. 
Space  between  eye  and  mandible  moderate,  clypeus  rugose  or  puncto- 
striate,  base  of  the  labrum  with  an  oblong  pit  in  the  centre,  and  with 
two  or  four  smaller  pits  on  each  side.  Spines  of  the  prothorax 
moderate.  Head  and  thorax  coarsely  punctured,  the  punctures  small 
and  confluent  on  face,  dilated  on  pleura,  and  scattered  on  the  disk  of 
the  thorax.  Posterior  face  of  the  metathorax  closely  reticulated,  with 
a  highly  polished  trianpular  depression  in  the  middle;  beneath  the 
apex  of  the  triangle  at  the  insertion  of  the  abdomen  two  other  de- 
pressions, and  at  the  base  of  the  triangle  above  two  or  four  irregular 
enclosures  of  larger  size  than  those  at  the  sides.  Abdomen  shining, 
finely  punctured,  the  venter  tinged  with  piceous  and  more  sparsely 
punctured.  The  contrast  between  the  white  fasciae  and  the  deep 
black  abdomen  gives  the  species  a  very  neat  appearance.  Wings 
hyaline,  nervures  and  tegulae  piceous. 

Bethlehem,  N.  H.,  July  26  and  81 ;  Jefierson,  N.  H.,  Aug.  2  and  18. 

The  spines  of  the  prothorax  are  larger  and  stouter  than  in  Camer-- 
icana,  being  in  that  species  very  small  and  slender. 
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NoTKS  ON  North  Ahrrtcan  Decapoda.     By  J.  S.  Kinoslet. 

The  specimens  upon  wnich  this  paper  is  based  are  to  be  found  in 
the  Museum  of  the  Peabody  Academy  of  Science  at  iSalem,  Mass. 

MAIOIDEA. 

Family  MAIIDAE.     Sub-Family  PISINAE. 
Genus  Microphrts  M.  £dw.,  (Milmia  Stm.). 

Miorophrys  error  sp.  n. 

Microphrys  depressa  Streets  and  Kingsley,  Bulletin  Essex  Institute, 
IX,  lOS  (1877).     (non  Fisheria  depressa  Lockington.) 

A  further  examination  of  the  specimen  sent  by  Mr.  Lockington  as 
a  type  of  his  Fisheria  depressa  convinces  me  that  it  is  not  the  species 
described  by  him  under  that  name.  I  regard  it  as  belonging  to  the 
genus  Microphrys  (Milnia  Stm.)  but  it  differs  from  Stimpson's 
diagnosis  of  the  genus  in  the  following  respects.  The  orbits  have  a 
distinct  fissure  above,  and  no  trace  of  a  second ;  the  basal  joint  of 
the  antenna  has  one  strong  spine  at  the  external  angle,  but  no 
second  smaller  oi^.  The  external  maxillipeds  and  dactyli  of  the 
ambulatory  feet  strongly  resemble  those  of  Af.  bicarnutus.  Should 
it  be  thought  that  these  characters  of  antennae  and  orbits  are  of 
generic  value,  I  would  propose  the  generic  name  Eumilnia. 

In  the  single  specimen  (a  male)  before  me,  I  note  the  following 
characters. 

Carapax  depressed,  regions  very  distinct  and  protuberant  (more 
so  than  in  M.  bicomutus),  hairy  and  armed  with  smaller  and  more 
acute  tubercles  than  in  that  species.  There  are  two  strong  spines 
on  the  posterior  portion  of  the  branchial  region,  near  together  and 
placed  further  back  than  the  single  one  in  M,  bicomvUus,  A  transverse 
crowded  row  of  spinilbrm  tubercles  crosses  the  intestinal  region. 
Margin  of  the  hepatic  region  with  an  imbricated  process,  and  on  the 
branchial  region  an  imbricated  laminiform  ridge,  beneath  the  anterior 
portion  of  which  is  a  strong  styliform  tooth.  Rostrum  with  the  horns 
straight,  divergent,  and  not  at  all  incurved  at  the  tips.  Orbits  with 
a  strong,  prominent,  acute  tooth  at  the  inner  angle  and  a  single  dis- 
tinct fissure  above.  Basal  joint  of  antenna  with  a  single  spine  at  the 
external  distal  angle,  which  is  longer  and  more  acute  than  in  M,  hi- 
comuiiLS.    Chelipeds  moderate;  meros  with  one  or  two  teeth  at  the 
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proximal  portion  above,  distally  with  a  laminifonn  crert;  carpm  ex- 
ternally tuberculate;  hand  compressed,  fingers  widely  gaping,  distally 
toothed,  poUexbent  downwards  and  then  upwards,  dactylus  regularly 
curved,  with  a  tooth  on  the  occludent  margin  near  the  base. 

Remuning  feet  slender,  cylindrical,  decreasing  in  length  backward ; 
meros  and  carpus  of  the  first  pair  of  ambulatory  feet,  each  with  a 
long,  slender,  acute  spine  above,  near  the  distal  extremities;  pro- 
podal  joints  of  all  the  feet  with  a  rounded  laminiform  process  for  the 
articulation  of  the  dactyl! ;  dactyli  strongly  curved,  pectino-denticu- 
late  beneath. 

One  male  in  the  Museum  of  the  Peabody  Academy  of  Science 
from  Lower  California  gives  the  following  measurements. 

Length  of  carapax,  17.5  mm.;  breadth,  18.5  mm.;  ratio,  1:  0.72. 

This  species  differs  from  M.  aculeatus  as  shown  in  Bellas  descrip- 
tion and  figure  (Trans.  Zool.  Soc.,  London,  ii,  50,  pi.  ix,  f.  7.)  in 
having  many  tubercles  on  the  cardiac  region,  and  only  two  spines  on 
each  branchial  region  (Af.  aculeatus  has  four),  in  wanting  the  spines  on 
the  meros  of  third  pair  of  feet,  and  frt)m  both  M.  aculeatus  and  M,  bi- 
camutus  in  having  the  horns  of  the  rostrum  straight  and  not  incurved. 

Genus  Anaptychus   Stm.  (Ala  Locl^pgton). 

Anaptychufl  eomutus  Stm. 

Antq>tychus  camutus  Stimpson,  Annals  N.  T.  Lyceum,  vii,  184,  pi. 
II,  f.  1,  (1859);  Streets  and  Kingsley,  I  c,  ix,  105,  (1877).  Ala 
spinosa  Lockington,  Proceedings  of  the  California  Academy  of 
Science,  vii,  66,  (1877,  extras  issued  in  1876). 

In  addition  to  the  characters  given  by  Stimpson,  the  following  may 
be  observed  in  the  specimen  sent  by  Mr.  Lockington  from  the  Gulf 
of  Cafifomia  as  the  type  of  his  Ala  spinosa.  The  median  portion 
of  the  posterior  crest  six  lobed;  there  are  nine  depressed  tubercles 
on  the  gastric  region,  and  in  our  specimen  the  first  tooth  of  the 
antero-lateral  margin  is  narrower  and  more  slender  than  it  is  repre- 
sented in  Stimpson's  figure. 

Length  of  carapax,  19  mm.;  greatest  breadth,  24  mm.;  ratio, 
1:1.24. 

Sub-FamUy  MITHBACINAE. 

Genus  Mithbaculus  White. 

MithraculiiB  areolatus  Streets  and  Kingsley. 

Mithrax  areolatus  Lockington,  L  c,  yii,  71,  (1876).  Atithraculus 
areolatus  Streets  and  Kingsley,  L  c.  ix,  104,  (1817). 
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Carapax  naked,  depressed,  deepljr  areolate,  areolations  less  broken 
than  in  M.  sculpliu^  punctate,  a  transverse  of  five  tubercles  on  the 
gastric  region  and  two  more  acute  ones  on  the  outer  posterior  por- 
tion of  each  branchial  region,  two  prominent  tubercles  at  the  base 
of  the  rostrum,  one  on  each  side  of  the  median  line.  Rostrum  short, 
bifid,  outer  margins  of  horns  arcuate,  inner  straight.  Orbits  with 
one  distinct  fissure  above,  inner  angle  prominent,  rounded;  outer 
also  rounded  but  less  prominent;  external  hiatus  a  rounded  opening. 
Antero-lateral  margin  with  three  teeth,  besides  the  external  angle  of 
the  orbit,  first  and  second  teeth  stout,  prominent,  obtuse,  the  second 
the  larger;  third  tooth  slender,  acute,  hooked  forward;  a  small  acute 
tooth  on  the  postero-lateral  margin  behind  the  lateral  angle.  A 
tubercle  on  the  subhepatic  region  beneath  the  first  tooth  of  the 
antero-lateral  margin.  An  oblique  row  of  rounded  tubercles  run- 
ning backward  from  the  palatal  region.  Basal  joint  of  antenna 
with  two  short  blunt  teeth.  Chelipeds  small ;  posterior  margin  of 
meros  four  toothed,  upper  surface  with  one  tooth,  inner  margin  with 
a  single  rounded  tubercle;  carpus  prominently  tuberculate;  hand 
smooth,  inflated,  cristate  above  at  the  base,  a  small  depressed 
tubercle  on  the  outer  surface  at  the  articulation  with  the  carpus; 
fingers  moderately  gaping,  denticulated  at  the  extremity,  a  basal  tooth 
on  the  dactylus  in  both  sexes,  but  the  larger  in  the  male.  Am- 
bulatory feet  with  spinous  tubercles  on  the  basal  joints,  becoming 
obsolete  on  the  distal  ones ;  dactyli  strongly  arcuate.  Specimens 
from  the  Gulf  of  California  sent  by  Mr.  Lockington  have  the  follow- 
ing dimensions. 

Length  of  carapax,  cf,  11  mm.,  ?,  11.7  mm.;  breadth,  d,  lS.fi  mm., 
9,  15  mm.;  ratio,  <;,  1:  1.23,  9,  1 :  1.28. 

This  species  differs  firom  M.cincHmantUj  denticulattUf  hirsutipes  (sp.n.) 
and  mintUus  (JdUhrax  minutu»  Saussure)  in  having  but  three  teeth  on 
the  antero-lateral  margin ;  fi'om  Af.  denticulaiuSy  ruber ,  hirsutipe^  and 
Bctdptus  in  the  presence  of  a  basal  tooth  on  the  dactylus  of  the 
chelipeds;  from  M,  sculptuSj  cinciimanus  and  coronatus  in  having  the 
ridge  running  backward  from  the  palatal  region  tuberculate ;  from 
M,  nodosus  in  having  the  orbit  fissured  above,  and  in  the  more  acute 
lateral  tooth.  It  appears  to  be  most  closely  allied  to  M,  ruber  but  lacks 
the  sinuous  character  of  4he  anterior  margin  of  the  external  max- 
illipeds,  found  in  that  species. 
HithraculiiB  hirsutipes  sp.  n. 

Carapax  smooth,  naked,  sculptured,  with  four  tubercles  on  the 
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extemo-posterior  portion  of  each  branchial  region,  and  a  single  one 
at  the  base  of  each  horn  of  the  rostrum.  Rostrum  short,  bilobed; 
orbits  with  a  single  fissure  above,  below  with  a  deep  groove  externally 
and  a  fissure  further  in.  Antero-lateral  margin  with  four  teeth,  be- 
sides the  external  orbital  angle,  the  first  rather  obtuse,  the  rest  acute, 
second  the  largest,  the  last  the  most  acute  and  strongly  hooked  for- 
ward ;  behind  this  last  is  a  small  tooth  on  the  postcro-lateral  margin  ; 
a  small  tubercle  on  the  subhepatic  region  a  little  in  advance  of  the 
first  antero-lateral  tooth.  The  oblique  ridge  running  backward  from 
the  palatal  region  is  tuberculate.  Basal  joint  of  antenna  with  a 
short  obtuse  tooth,  the  two  last  joints  of  the  peduncle  with  a  stiff* 
bristle  on  the  inner  distal  angle.  Chelipeds  moderate,  meros  with 
spiniform  tubercles  above,  inner  margin  with  two  spines  near  the 
distal  extremity ;  carpus  and  hand  smooth,  the  latter  compressed,  the 
fingers  not  so  long  as  the  palm,  not  denticulate,  and  with  no  tooth  on 
the  dactylus  at  the  base.  Remaining  feet  stout;  meral,  carpal  and 
propodal  joints  armed  with  spiniform  tubercles,  and  together  with  the 
basal  portion  of  the  dactyli,  covered  with  long,  stout  hairs ;  distal 
portioA  of  dactyli  naked,  strongly  curved.  Two  specimens  were 
brought  from  Key  West,  Fla.,  by  Dr.  A.  S.  Packard,  Jr. 

Length  of  carapax,  14  mm.;  breadth,  17  mm.;  ratio,  1:  1.21. 

It  dififers  irom  M,  nodosus,  corontztus,  areokUuSf  ruber  and  sculplus  in 
having  the  antero-lateral  margin  four-toothed;  from  M,  coronatus  in  its 
narrower  carapax  and  rounder  outline ;  from  M,  dnctimanus  in  the 
broader  carapax,  the  acute  antero-lateral  teeth  and  the  absence  of 
teeth  on  the  fingers  of  the  chelipeds;  from  M,  minutus  and  denticulatui 
in  the  same  character  of  the  fingers. 

Genus  Mithhax  Leach,  Stimpson. 

Mithrax  trispinosiu  sp.  n. 

Carapax  depressed,  pubescent,  about  as  long  as  broad,  surface 
granulate,  with  scattered  tubercles.  Of  these  there  is  one  on  each 
side  of  the  median  line  near  the  base  of  the  rostrum,  three  on  each 
hepatic  region,  four  on  each  branchial  region  near  the  base  of  the 
second  tooth,  and  others  posterior  to  these,  a  transverse  row  of  four 
prominent  ones,  with  smaller  ones  on  each  side,  near  the  posterior 
mai^in.  Rostrum  short,  depressed,  bifid,  each  horn  terminated  by 
three  spines.  Orbits  with  two  large  fissures  above,  below  with  two 
broad,  acute  teeth.  Antero-lateral  margin  with  four  sub-equal, 
slender,  acute,  curved  teeth;  a  small  one  on  the  postero-lateral  mar- 
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gin  behind  the  lateral  tooth.  Sub-hepatic  regions  with  spiniform 
tubercles.  Basal  joints  of  antennae  with  hairs  and  short  setae. 
Chelipeds  short  and  very  slender,  hand  naked,  the  other  joints  and 
ambulatory  feet  above  with  spines  and  spiniform  tubercles  inter- 
spersed with  short  hairs.  Dactyli  of  four  posterior  pairs  curved, 
acute. 

Florida.    A.  S.  Packard,  Jr. 

A  male  gives  the  following  measurements. 

Length  of  carapax,  10  mm.;  breadth,  10.5  mm.;  ratio,  1: 1.05. 

This  species  differs  from  M.  affinisy  acudcornis,  and  HMeri  in  hav- 
ing the  rostral  horns  spined  instead  of  obtuse  and  unarmed;  from 
M.  coronalm  in  the  broader  tuirapax  and  non- acuminate  horns;  from 
3f.  8pino$isnmu»  in  the  simple  character  of  the  antero-lateral  teeth ; 
from  M.  acuUatus  and  verrucosus  in  having  the  basal  joint  of  antennae 
two  spined ;  from  M,  hispidus  in  the  absence  of  sulci,  and  presence  of 
granulations  on  the  carapax,  the  more  spiniform  marginal  teeth  and 
longer  rostral  horns;  from  M.pUur acanthus  in  the  granulate  carapax 
and  the  character  of  rostrum,  and  from  M.  verrucosus  in  the  rostral 
horns  and  the  acute  marginal  teeth. 
Hithrax  triangolatus. 

Mithraculus  trianffukUus  Lockington,  Proc.  Cal.  Acad.,  vii,  78, 
(1876). 

Carapax  with  the  regions  very  protuberant  and  tuberculate,  es- 
pecially the  outer  part  of  the  branchial,  the  gastric  and  cardiac 
Rostrum  short,  bifid,  horns  extending  beyond  the  orbits,  with  the 
margins  crenulate.  Inner  angle  of  orbits  prominent,  acute;  superior 
margin  with  two  nearly  obsolete  fissures,  external  hiatus  moderate; 
below,  a  fissure  at  the  junction  of  the  basal  joint  of  antennae. 
Antero-lateral  margin  three  lobed,  and  below  the  lobes  perpendicular. 
Below  with  two  tubercles  beneath  the  orbit,  one  small  one  on  the 
subhepatic  region  and  three  rows  of  tubercles  on  the  perpendicular 
surface  of  the  branchial  region,  the  lower  of  which  extends  obliquely 
forward  to  the  angle  of  the  palatal  region.  Basal  joint  of  antennae 
very  broad  with  two  teeth,  (not  spines).  Chelipeds  moderate,  meros 
sub-cylindrical  with  a  few  small  tubercles;  carpus  nearly  smooth, 
rounded ;  hand  inflated,  smooth,  fingers  moderately  gaping,  extrem- 
ities denticulate,  a  strong  basal  tooth  on  the  dactyl  us.  Remaining 
feet  small,  spino-tuberculate. 

Gulf  of  California.    W.  N.  I.<ockington. 

Length  of  carapax,  cf,  12.4  mm.,  9,  11.1  mm.;  breadth,  cf,  11.5 
mm.,  9,  11.0  mm.;  ratio,  cT,  1  :  .93,  9,  1:  .99. 
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Family  PARTHENOPID^.     Sub-Family  PARTHENOPIN^. 

Genus  Lambrus  Leach. 

Lambrus  granulatus  sp.  n. 

Carapax  broader  than  long,  everywhere  granulate  and  with  scat- 
tered tubercles;  of  these  there  are  four  in  the  median  line,  three  on 
the  cardiac  region  and  the  fourth  on  the  posterior  margin ;  four  dis- 
tant ones  on  the  branchial  regions  and  an  indistinct  one  on  the 
hepatic  region.  Rostrum  moderate,  directed  downward,  the  sides 
(inner  borders  of  the  orbits)  elevated,  extremity  acute  with  a  single 
tooth  on  each  side  at  the  base.  Orbits  with  a  distinct  fissure  above. 
Antero-lateral  margin  strongly  angulated  at  about. the  middle,  with 
about  thirteen  serrated  teeth,  of  which  seven  are  posterior  to  the 
angle;  posterior  tooth  larger  and  stouter  than  the  rest  and  directed 
slightly  backwards.  Posterior  margin  with  three  tubercles.  Sub- 
hepatic and  pterygostomian  regions  excavate  as  in  L,  crenulatus 
and  laciniaius.  Sternum  granulate.  Chelipeds  long,  surface  every- 
where granulate;  meros  nearly  triangular  in  section,  bordered  with 
large  serrated  teeth  on  the  two  upper  margins  and  with  smaller  ones 
beneath;  a  tuberculate  crest  on  the  upper  surface;  carpus  with  two 
large  teeth  on  the  outside  and  a  number  of  smaller  ones  on  the  inner; 
upper  surface  of  hand  without  tubercles,  superior  and  inferior  mar- 
gins with  fine  teeth,  outer  margin  with  alternate  large  and  small  teeth ; 
fingers  strongly  infiexed.  Remaining  feet  slender,  of  moderate 
length.  First  segment  of  male  abdomen  with  a  transverse  series 
of  five  tubercles. 

Tortugas,  Fla.,  (9  faths.).    Lieut.  Jacques. 

Length  of  carapax,  <f,  8  mm.;  breadth,  9  mm. ;  ratio,  1:  1.25. 

This  form  differs  from  L.  Pourtalesii  in  the  ornamentation  of  the 
carapax,  the  absence  of  a  hepatic  tooth,  in  the  large  number  of  mar- 
ginal teeth ;  from  X.  agonus  in  the  angulated  sides. 

It  is  nearest  L.  crenulatus  and  would  fall  in  the  section  which  Dr. 
Stimpeon  has  designated  under  the  name  Platy lambrus.^  It  is,  how- 
ever, separated  from  this  species  by  the  more  slender  rostrum,  the 
less  prominenttooth  at  the  lateral  angle,  the  and  smaller  number  of 
tubercles  on  the  carapax;  the  regions  also  are  not  so  well  defined. 

1  BnUetlii  Miueum  Comporatiye  Zoology,  n,  129,  (18T1). 
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CANCROIDEA. 

Family  CANCRID^.    Sub-Family  XANTHINES. 

Genus  Fanopbus  Edwards. 

PanopeuB  afflnis  Streets  and  Eangsley. 

Panopeus  transversus  Lockington,  Proc.  Cal.  Acad.,  Yii,  102  (1876) 
non  Stm.  Panopeus  affinu  Streets  and  Kingsley,  Bulletin  Essex 
Inst.,  IX,  106  (1877). 

Carapax  depressed,  slightly  convex,  and  with  the  exception  of 
frontal  and  antero-lateral  portions  which  are  granulate  and  sparsely 
pubescent,  the  surface  is  smooth  and  naked.  Front  rather  prominent, 
bilobed,  the  lobes  being  truncate,  not  sinuate,  the  sides  more  ad- 
vanced than  the  middle.  The  two  fissures  of  the  upper  margin  of  the 
orbits  more  distinct  than  in  P.  transversus ;  the  inner  portion  of  the 
upper  margin  b  elevated,  forming  a  distinct  angle  with  the  upper  su> 
face  of  the  frontal  region.  Antero-lateral  margin  with  teeth  rather 
than  lobes,  the  first  (the  second  normal  tooth  united  to  the  angle  of 
the  orbit)  is  slightly  sinuate  as  in  P.  crenaJtuSy  but  is  not  so  broad  as 
in  that  species.  Remaining  teeth  acute  with  their  exterior  margins 
arcuate,  the  maigins  of  all  the  teeth  slightly  elevated.  Under  sur- 
face granulate,  pubescent,  subhepatic  tubercle  indistinct.  Chelipeds 
unequal,  carpus  of  each  smooth,  with  a  short  spine  on  the  inner  mar- 
gin; large  hand  smooth,  the  tooth  on  the  outside  of  the  palm  ob- 
solete; dactylus  of  larger  hand  with  a  strong  basal  tooth.  Palm  of 
smaller  hand  roughened  above;  fingers  of  both  hands  with  longi- 
tudinal impressed  lines,  better  defined,  however,  on  the  smaller. 
Remaining  feet  compressed,  pubeseent;  daotyli  of  second,  third 
and  fourth  pairs  long  and  slender,  of  fifth  pair  much  shorter.  Ter- 
minal segment  of  male  abdomen  no  broader  than  the  preceding  joint, 
sides  slightly  arcuate,  tip  rounded. 

Lower  California.    W.  N.  Lockington. 

Length  of  carapax,  cf,  10.8  mm.,  9,  12.7  mm.;  breadth,  <f,  15.2 
mm.,  $,  16.7  mm.;  ratio,  <f ,  1 :  1.41,  9, 1:  1.81. 

It  is  closely  related  to  P.  transversus  Stm.,  and  P,  crenaius  Edw. 
and  Lucas,  but  is  distinguished  from  both  by  the  truncate,  non 
sinuate  finont  and  the  less  lobular  teeth  of  the  antero-lateral  margin 
with  their  elevated  borders.  From  P.  crenaius  it  is  also  separated 
by  the  presence  of  a  sub-hepatic  tubercle  and  a  more  depressed  car- 
apax ;  from  P.  transversus  by  the  more  concave  upper  margin  of  the 
orbit,  its  elevated  inner  portion  and  the  more  acute  carpal  spine. 
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Fanopeus  purpureus  Lockington. 

Panopeus  purpureus  Lockington,  /.  c,  vii,  101, 1876;  Streets  and 
Kingsley,  /.  c,  ix,  105  (1877). 

Tliis  form  is  very  near  P.  validm  Smith,  and  probably  will  proTO 
to  be  merely  a  variety  of  it.  In  comparison  with  Smith's  description 
and  with  authentic  specimens  of  P.  valitius  brought  from  the  Gulf 
of  Fonseca,  by  J.  A.  McNiel,  it  presents  the  following  differences: 
Carapax  smoother,  and  the  granulous  rugae  less  numerous;  front  less 
prominent  and,  seen  from  above,  nearly  straight ;  fissures  of  the  orbit 
less  evident ;  tooth  at  inner  angle  of  orbit  below  broader  and  shorter, 
second  normal  tooth  of  antero-Iateral  margin  separated  from  the 
angle  of  the  orbit  by  a  narrower,  more  triangular  notch;  notches 
between  the  remaining  teeth  narrower,  the  teeth  themselves  having 
a  distinct  elevated  margin.  Propodus  of  chelipeds  with  an  obtuse 
crest  above ;  the  tooth  on  the  outer  surface  of  larger  hand  nearly  ob- 
solete, dactylus  with  a  large  basal  tooth.  Ambulatory  feet  less  com- 
pressed than  in  P.  validus. 

Lower  California.    W.  N.  Lockington. 

Length  of  carapax,  cf,  11.1  mm.;  breadth,  15.4mm.;  ratio,  1: 1.39. 

Gulf  of  Fonseca,  west  coast  of  Nicaragua,  J.  A.  McNiel. 

Length  of  carapax,  cf,  18.2  mm. ;  breadth,  18.3  mm.;  ratio,  1:  1.39. 

Panopeus  Paokardii  sp.  n. 

Carapax  moderately  convex;  areolations  less  prominent  than  in 
P.  HerbftUy  surface  minutely  granulous.  Front  prominent,  nearly 
horiaontal ;  edge  thin,  arcuate,  bilobed,  the  lobes  being  separated  by 
a  shallow  groove.  Orbits  with  two  fissures  above ;  post  orbital  tooth 
separated  from  the  second  tooth  nearly  as  in  P.  americanus  Saussure; 
the  remaining  teeth  more  acute  than  in  P.  HerhMiii,  External  hiatus 
of  orbit  a  narrow  fissore.  Sub-hepatic  tubercle  present,  small ;  sub- 
hepatic regions  minutely  granulate.  Chelipeds  unequal;  meros  with 
one  or  two  spines  on  the  superior  margin  near  the  middle;  carpus 
with  a  spine  on  the  inner  margin ;  larger  hand  stout,  a  rounded  tooth 
below  the  articulation  of  the  dactylus,  dactylus  with  a  strong  basal 
tooth  ;  fingers  slightly  deflezed;  smaUer  hand  with  the  tooth  near  the 
articulation  of  the  dactylus  broader  and  less  prominent,  and  the 
fingers  more  strongly  deflexed  than  in  the  larger  hand,  dactylus 
wiUioat  a  basal  tooth. 

Key  West,  Florida.    A.  S.  Packard,  Jr. 

Length  of  carapax,  <f ,  10.5  mm. ;  breadth,  14  mm.;  ratio,  1 : 1.39. 
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This  species  differs  from  P.  tten-atug,  HartU,  americanus^  politus  and 
transverstu  in  the  acute  antero-lateral  teeth ;  from  P.  Herbstii,  plants- 
simtis,  abbreviatfts  and  depressus  in  the  produced,  arcuate,  bilobcd 
front ;  from  P.  texanus  in  the  presence  of  a  tooth  on  the  external  sur- 
face of  the  hand,  and  in  having  the  terminal  joint  of  the  male  abdo- 
men triangular  and  no  broader  than  preceding  joint;  from  P. 
occidentalism  Sayi  and  texanus  in  the  basal  tooth  of  the  dactylus ;  and 
from  P,  Wurdemanni  and  Harrisii  in  having  the  edge  of  the  front 
simple,  while  in  those  species  it  is  bi-marginate. 
PanopeuB  sp. 

?  Xanthodes^leucomanus  Ix)ckington,  /.  c.  vii,  100  (1876). 

The  specimen  sent  by  Mr.  Lockington  as  the  type  of  his  X» 
leticomanus  is  a  species  of  Panopeus  very  near  P.  crenatvs  £dw.  and 
Lucas,  but  is  too  young  for  specific  determination. 

Genus  Xantho  Leach. 
Xantho  noyem-dentatus  Lockington. 

Xantho  novem-dentatus  Lockington,  /.  c.  vxi,  82  and  99  (1876). 

Carapax  moderately  convex  in  front,  the  anterior  portion  rough- 
ened, behind  smooth ;  the  areolations  in  front  are  well  marked  and 
protuberant.  Front  produced  as  in  the  allied  species  (X.  IS-dentatus 
and  vitiata)  two  lobed,  lobes  arcuate  with  crenulated  margins  and 
separated  from  each  other  by  a  slight  fissure,  and  from  the  prominent 
inner  angle  of  the  orbit  by  a  deep  rounded  notch.  Orbits  two  fis- 
sured above.  Antero-lateral  margin  with  seven  small,  sharp,  distant 
teeth ;  one  or  two  small  teeth  on  the  postero-lateral  margin  behind 
the  lateral  angle.  Chelipeds  unequal,  carpus  and  hand  roughened 
above,  the  spine  on  the  inner  surface  of  the  carpus  small,  acute; 
hands  with  a  sulcated  crest  above.  Posterior  feet  compressed, 
ciliated,  not  armed  with  spines. 

Lower  California.    W.  N.  Lockington. 

Length  of  carapax,  11.7  mm.;  breadth,  15.2  mm.;  ratio,  1 :  l.SO. 

Is  very  closely  allied  to  X,  16-derUat%i8  £dw.  and  Lucas,  X.  vittcUa 
Stimpeon,and  falls  in  Lucas*  genus  Paraxanthus.  It  is  separated  from 
X.  16-4entatus  by  the  more  distinct  areolation  of  the  carapax,  and 
the  arcuate  front;  from  Stimpson's  description  of  X.  vittata  by  not 
having  the  gastric  region  divided  into  three  lobules,  and  by  the  cren- 
ulated non-ciliated  front. 
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Genus  Chlorodius  Leach. 

Chlorodius  Fisheri  Lockington. 

Chlorodius  Fisheri  Lockington,  L  c.  vii,  104  (1876).  Streets  and 
Eingsley,  /.  c,  ix,  106  (1877). 

This  species  belongs  to  the  second  section  of  the  genus  character- 
ized by  Prof.  Dana,  iu  the  U.  S.  Exploring  Expedition  Crustacea,  as 
having  the  carapax  areolate  in  front,  behind  smooth  or  imperfectly 
areolate.  Areolet  <*  2  m "  not  subdivided.  Anterior  feet  unarmed 
above.    Third  joint  of  the  eight  posterior  feet  not  spinulose. 

Carapax  moderately  areolate  in  front,  obscurely  so  posteriorly, 
areolets  not  so  prominent  as  in  C.  floridanus  and  exaratus;  surface 
slightly  rugulose  anteriorly,  but  less  so  than  in  C.  floridanus.  Front 
two  lobed,  lobes  separated  by  a  narrow,  acute  fissure  and  with  their 
anterior  margins  truncate,  margins  sulcate  but  not  so  deeply  as  in  C. 
floridanus.  Orbits  two  fissured  above,  entire  below,  the  inner  in- 
ferior angle  acute.  Antero-lateral  margin  four-toothed,  teeth  nearly 
as  in  Cfl^mdanus,  A  small  tubercle  exists  between  and  below  the 
angle  of  the  orbit  and  the  first  antero-lateral  tooth.  Carpus  and 
hand  of  chelipeds  slightly  roughened  exteriorly,  but  not  so  much  so 
as  in   C,  floridanus.    Posterior  feet  compressed,  unarmed. 

Gulf  of  California.     W.  N.  Lockington. 

Length  of  carapax,  d* ,  10  mm.,  9,  15.4  mm.;  breadth,  <f,  14  mm., 
9,  22  mm.;  ratio,  <f,  1 :  1.40,  9, 1:  1.43. 

This  Bpecieis  differs  from  Stimpson's  short  description  of  C.  oc-^ 
eidentalis  (Annals  N.  Y.  Lye,  x,  108)  in  the  narrower  carapax,  the 
length  being  to  the  breadth  in  the  ratio  1  :  1.64,  and  in  the  form  of 
the  front.  Stimpson  says  *'  the  median  lobes,  or  teeth  of  the  front, 
do  not  project  beyond  the  lateral  ones."  From  C.  floridanus  it  differs 
in  the  less  protuberant  areolets,  the  truncate  frontal  lobes,  the 
smoother  chelipeds,  and  the  less  concave  sides  of  the  terminal  seg- 
ment of  the  male  abdomen. 

Family  ERIPmDAE.    Sub-FamUy  OZINiE. 
Genus  Pilumnus  Leach. 

FilumnuB  spinohirsutus  Streets  and  Eingsley. 

Acanthus  spinohirsutus  Lockington,  L  c,  vii,  82  and  102  (1876). 
PUumnus  spinohirsutus  Streets  and  Eingsley,  L  c,  ix,  107  (1877). 

Carapax  arcuate,  covered  with  scattered  tubercles,  which  behind 
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are  squamiform  and  nearly  obsolete,  but  in  *front  are  prominent  and 
almost  spiniform.  Areolations  but  fiiintly  marked.  Front  depressed 
with  two  prominent  lobes  separated  by  a  fissure,  and  each  lobe  armed 
with  a  varying  number  (three  to  five)  acute  spines.  The  lobes  are 
emarginate  near  the  orbit,  at  the  angle  of  which  is  a  single  stout 
spine.  Orbits  with  distant  spines  above  and  below.  Antero-lateral 
margin  with  three  strong  spines,  and  beneath  and  in  fi'ont  of  the  first 
of  these  is  another.  Fterygostomian  region  tuberculate.  Meros  of 
chelipeds  with  a  spine,  at  the  upper  distal  angle  an  emargination  in- 
terior to  this  spine,  behind  which  b  a  second  spine;  carpus  and  pro- 
pod  us  with  strong  spines  and  hairs  on  the  upper  and  outer  surfaces, 
which  below  are  arranged  in  rows  and  become  tuberculifbrm;  fingers 
dark  brown,  almost  black.  Ambulatory  feet  with  long  hairs  on  all 
the  joints,  and  slender  spines  on  the  carpal,  meral,  and  distal  portion 
of  the  ischial  joints. 

Gulf  of  California.     W.  N.  Lockington. 

Length  of  carapax,  <f,  11  mm.,  ?,  17.8  mm.;  breadth,  cf,  16.7  mm., 
9,  24.8  mm.;  ratio,  <f,  1: 1.52,  9,  1:  1.41. 
Pilitmnas  dasypodiiB  sp.  n, 

Carapax  transversely  nearly  flat,  but  longitudinally  strongly  ar- 
cuate, smooth  behind  but  with  the  areolations  moderately  distinct 
anteriorly,  clothed  with  long  clavate  hairs  and  stiff  setae.  Front  de- 
pressed, prominent,  two  lobed,  the  lobes  being  separated  by  a  deep 
narrow  fissure,  and  each  armed  with  minute  teeth.  Orbits  with  dis- 
tant spines  above  and  below,  hiatus'  wanting.  Antero-lateral  margin 
with  three  strong  simple  spiniform  teeth  besides  the  one  at  the  angle 
of  the  orbit.  No  spines  on  the  hepatic  or  pterygostomian  regions. 
Chelipeds  unequal,  carpus  and  propodus  armed  above  with  strong 
spines,  stiff  setae  and  long  clavate  hairs  which  on  the  smaller  hand 
extend  on  the  external  surface  where  the  spines  become  tuberculi- 
form,  and  are  arranged  in  distinct  rows;  fingers  short,  stout,  den- 
ticulated.   Ambulatory  feet  stout,  compressed. 

Key  West,  Fbrida.    A.  S.  Packard,  Jr. 

Length  of  carapax,  <f ,  5  mm.,  9^  (with  eggs)  6.2  mm.;  breadth,  <f , 
7.2  mm.,  9,  8.8  mm.;  ratio,  cf,  1:  1.44,  9,  1:  1.42. 

This  form  is  distinguished  from  P,  aculeaius  by  the  absence  of 
spines  on  the  hepatic  region,  from  P.  Xantusii^  gemmatus,  retictilaiug, 
ceratopus^  marginaius^  Agassmi^  caribaeus,  floridanus^  grantUimantu, 
lacteui  and  nudijrons  by  having  the  orbits  with  spines  above  and 
below;  from  P,depresiiu  in  the  simple  character  of  the  antero-lateral 
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teeth,  fVom  P.  lunattu  h^  the  ridge  on  the  endostome.  It  is  nearly  re- 
lated to  P.  spinohirsutva  of  the  Pacific  coast,  but  differs  in  the  den- 
ticulated instead  of  spiny  front,  and  the  absence  of  granulations  on 
the  pterygostomian  region,  etc. 
Filumnus  melanaoanthus  sp.  n. 

Carapax  depressed,  regions  but  faintly  indicated,  minutely  granu- 
lated, with  several  small  spines  on  the  hepatic  regions.  Front  broad, 
horizontal,  almost  bimarginate ;  on  the  upper  margin  a  transverse  row 
of  spines  directed  forward,  below  which  is  a  second  margin  of  four 
dentated  lobes,  the  median  two  being  narrow,  long,  and  truncate, 
the  lateral  ones  broad  and  arcuate  in  outline,  the  teeth  becoming 
larger  near  the  orbits.  Orbits  above  and  below  with  minute  acute 
spines.  Antero-lateral  margin  with  three  strong,  acute  spines  (be- 
sides the  angle  of  the  orbit)  hooked  forward,  between  which  are  a 
number  of  smaller  ones.  No  spines  on  the  pterygostomian  region. 
Anterior  margin  of  palatal  region  spined.  Chelipeds  stout,  and 
armed  above  with  stout  black  spines.  Ambulatory  feet  without 
spines,  stout,  compressed  and  hairy  above. 

Key  West,  Florida.    A.  S.  Packard,  Jr. 

Length  of  carapax,  7  mm.;  breadth,  9  mm.;  ratio,  1:  1.28. 

Is  most  nearly  allied  to  P.  deprasus  of  the  west  coast,  from  which 
it  differs  in  the  spines  of  the  antero-lateral  margin,  the  absence  of  a 
subhepatic  tooth  and  the  spiniform  ornamentation  of  the  chelipeds. 
From  P.  aevleatuB  it  is  distinguished  by  the  greater  number  of 
hepatic  spines,  and  the  absence  of  the  pterygostomian  spine ;  from  P. 
spinohirgutus  by  the  depressed  and  narrower  carapax,  and  having  the 
hands  armed  above  only;  from  P.  gtmmaius,  XantusH,  reticulatus,  lu' 
natttSy  ceratopus,  marginatus  and  floridanus  in  having  the  orbits 
toothed  above  and  below  and  with  no  hiatus,  except  the  one  at 
the  inner  angle;  from  P.  AgasstzUiii  the  depressed  carapax,  absence 
of  areolation,  etc. 

Family  PORTUNIDAE.    Sub-Family  LUPINiB. 

Genus  Callikectes  Stimpson. 

CalUnectes  dubia  sp.  n. 

Surface  finely  granulate,  median  lobes  of  front  small  and  not  pro- 
jecting as  far  as  the  lateral  ones.  Orbits  with  two  obsolete  fissures 
above.  Antero-lateral  margin  with  nine  teeth,  including  the  lateral 
tooth  of  the  carapax;  anterior  tooth  truncate,  posterior  acute,  lateral 
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tooth  nearly  three  times  as  long  as  preceding  one.  Eyes  moderate. 
Antennae  about  one-third  the  length  of  the  carapax,  the  two  distal 
joints  of  the  peduncle  subequal.  External  maxillipeds  fringed  with 
hairs,  the  surface  granulate.  Ischium  of  chelipeds  minutely  gpranu- 
late,  with  three  spines  on  the  inner  margin,  the  third  farther  from  the 
second  than  the  second  from  the  first,  external  margin  distally 
emarginate,  external  distal  angle  with  a  short  acute  spine;  carpus 
externally  with  several  irregular  raised  lines,  a  small  spine  externally. 
Hand  slender,  nearly  as  long  as  the  carapax,  and  ornamented  with 
raised  lines;  of  these  there  are  two  on  the  upper  surface,  three  on 
the  inner,  the  lower  being  less  distinct  than  the  other  two,  and  on  the 
outer  surface  are  two  more,  the  lower  being  more  distinct  on  the 
thumb  but  fading  out  about  the  middle  of  the  palm.  Fingers  about 
as  long  as  the  palm,  slender,  and  somewhat  curved  downward.  Sec- 
ond and  third  pairs  of  feet  compressed,  subequal,  fourth  pair  also 
compressed,  the  extremity  of  the  dactylus  reaching  to  the  propodo- 
dactylic  articulation  of  the  preceding  pair*  Fiflh  pair  equalling  the 
fourth  in  length,  the  dactylus  being  a  half  longer  than  broad. 
Sternum  nearly  as  long  as  broad,  transversely  but  slightly  convex. 
Abdomen  of  male  slender,  the  sutures  mostly  indistinct,  last  seg- 
ment tapering,  as  long  as  broad,  extremity  rounded.  Verges  slender, 
their  distal  portion  straight  and  reaching  to  the  middle  of  the  third 
segment  of  the  sternum,  or  nearly  to  the  extremity  of  the  penult- 
imate segment  of  the  abdomen. 

This  species  resembles  C  pUurilicus  Ordway,  more  closely  than  it 
does  any  other  west  coast  fornr.  It  differs  however  in  the  following 
particulars.  The  external  teeth  of  the  front  are  more  prominent, 
the  antero-lateral  teeth  are  more  crowded  together,  the  fissures  be- 
tween them  being  nearly  closed,  the  male  verges  are  larger  and  with 
the  extremities  straight,  and  the  antero-lateral  margin  is  but  very 
slightly  arcuate. 

Several  specimens  from  the  Gulf  of  Fonseca,  west  coast  of 
Nicaragua.    A  male  gives  the  following  measurements. 

Length  of  carapax,  21.3  mm.;  breadth,  46  mm.;  ratio,  1 :  2.11. 

I  have  found  it  very  difficult  to  distinguish  the  species  of  this  genus 
as  the  published  descriptions  are  almost  wholly  comparative,  and 
unless  one  has  a  large  proportion  of  the  species,  determination  is  by 
no  means  an  easy  matter. 
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OCYPODOIDEA. 

Family  GRAPSIDiE.     Sub-Family  GRAPSIN-ffi. 

Genus  Pachygrapsus  Randall,  Stimpson. 
Fftchygrapsus  transversus  Gibbes. 

Grapstu  transversus  Gibbes,  Proc.  Am.  Assoc.  Adv.  Sci.,  iii,  181 
(1851).  Pachygrapsus  transoersus  Gibbes,  /.  c,  182,  Stimpson,  An- 
nals N.  Y.  Lye,  VII,  64  (1859);  ibid,  L  c,  x,  118  (1871);  Smith, 
Report  Peabody  Acad.  Science,  iii,  91  (1871).  Metopograpstu 
dvbius  Saussnre,  Cnistac^s  Antilles,  Mexique  et  Etats  Unis,  p.  29,  pi. 
II,  f.  16  (1858).  Metopograpsus  miniatus  Saussnre,  /.  c,  p.  28,  pi.  ii, 
f.  17,(1868). 

Carapax  smooth,  shining,  with  crenalated  transverse  ridges,  obliqae 
on  the  branchial  regions.  Supra-frontal  lobes  prominent,  but  not  so 
much  as  in  specimens  of  P.  plicatus  from  Tahiti.  Front  sinuate, 
making  with  the  inner  margin  of  the  orbit  a  right  angle,  and  viewed 
from  in  finont,  undulating.  Orbits  with  the  inferior  mai^n  making  a 
sharp  angle  with  the  external  tooth.  A  single  acute  tooth  on  the 
lateral  margin,  margin  generally  arcuate.  The  meros  of  the  exter- 
nal maxillipeds  is  as  broad  as  long,  chelipeds  unequal;  meros  crossed 
by  crenulated  ridges  similar  to  those  on  the  carapax,  inner  distal  mar- 
gin armed  with  from  three  to  five  acute  teeth;  carpus  with  the  ridges 
less  distinct,  a  prominent  rounded  tooth  on  the  inner  surface;  hand 
minutely  granulate,  margins  rounded;  a  ridge  runs  on  the  lower  outer 
surface  from  near  the  base  of  the  palm  to  the  extremity  of  the  poUex; 
fingers  slightly  gaping,  smooth  above  and  below,  the  occludent  mar^ 
gins  finely  toothed.  Posterior  feet  with  the  distal  inferior  angle  with 
two  to  four  teeth;  meros  of  the  first  three  pairs  with  a  sharp  ridge  on 
the  anterior  and  posterior  margins;  meral  and  propodal  joints  of  all 
the  ambulatory  feet  with  long  hairs ;  dactyli  spinose,  stout  and  with 
scattered  long  hairs. 

In  examining  fiftj-five  specimens  of  Pachygrapsi  brought  firom  Key 
West-,  Florida,  by  Dr.  Packard,  I  found  forty-nine  specimens  which 
I  referred  without  a  doubt  to  P.  transverms,  four  to  P.  graeilis  and  two 
doubtful  ones  which  resemble  Saussure's  description  and  figure  of 
Melapograpsus  miniatus.  These  have  the  narrower  front  and  slightly 
more  arcuate  lateral  margins,  but  I  can  hardly  consider  them  as  dis- 
tinct from  P.  transversus.  In  the  above  forty -nine  specimens  of  P.  tran»- 
versus  I  found  a  variation  in  the  arcuation  of  the  lateral  maigin,  and 
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in  the  relative  widths  of  front  and  carapax ;  there  is  also  a  variation 
in  the  ornamentation  of  the  carapax ;  in  some  the  cardiac  region  is 
smooth,  in  others  crossed  by  elevated  ridges.  It  would  thus  seem 
proper  to  unite  these  two  forms,  especially  since  Saussure  says  in  the 
closing  paragraph  of  his  description  of  Metopograpstu  dubius^  "  Je  ne 
connais  pas  suffisamment  bien  les  rapports  de  diffiSrence  qui  s^parent 
les  crustac^  assez  rares  de  se  genre  pour  oser  rien  formuler  de  precis 
.  quant  k  cette  esp^ce,  qui  je  serais  enclin  k  considdrer  comme  le  femelle 
du  ilf.  miniaJtus^  sans  Textrdme  largeur  de  son  front  et  la  forme  bien 
diff^rente  de  sa  carapace. " 
Pachygrapsus  gracilis  Stimpson. 

Metopograpius  gracilis  Saussure,  L  c,  p.  27,  pi.  ir,  f.  15  (1858). 
Pachygrapsus  gracilis  Stimpson,  Annals  N.  Y.  Lye,  x,  113  (1871). 

This  species  is  readily  separated  from  the  preceding  by  the  follow- 
ing characters.  Cardiac  region  without  transverse  elevated  lines, 
supra-frontal  lobes  nearly  obsolete ;  front  regularly  arcuate,  making 
an  angle  of  about  one  hundred  and  twenty  degrees  with  the  inner 
margin  of  the  orbit,  and  viewed  from  in  front  nearly  horizontal;  in- 
ferior margin  of  orbit  not  making  an  angle  with  the  external  orbital 
tooth;  lateral  margin  nearly  straight;  meros  of  external  maxilliped 
a  half  broader  than  long.  The  upper  margin  of  the  dactyli  of  the 
chelipeds  and  lower  margins  of  the  hand  are  denticulated;  the 
carapax  is  narrower  and  more  convex  than  in  P.  transversus.  There 
appears  also  the  following  difference  in  alcoholic  specimens.  In 
P.  transversus  there  are  irregular  patches  of  darker  color  on  the 
carapax  and  hands,  while  in  P.  gracilis  there  are  minute  specks  of 
black  on  the  same  portions. 

LEUCOSOIDEA. 

Family  CALAFPID^    SuVFamily  CALAPPINJS. 

Genus  Calappa  Fabr. 

Calappa  oonvexa  Sauuure. 

Calappa  carwexa  Saussure,  Bevne  et  Magazin  de  Zoologie,  v,  pi. 
XIII,  £  8,  (1858) ;  Stimpson,  Boston  Journal  Nat.  Hist.,  vi,  470, 
(1857);  ibid.  Annals  N.  Y.  Lyceum  Nat  Hist.,  x,  114, 1871.  Car 
lappa  xantusiana  Stm.,  Ann.  N.  Y.  Lye,  vu,  287,  (1860). 

A  large  male  of  this  species  from  Panama  (J.  H.  Sternberg)  gives 
the  following  measurements. 

Length  of  carapax,  55  mm. ;  breadth,  88  mm.;  ratio,  1:  IJ^l. 
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Saussure's  measurements  are  :  length  of  carapax,  1  in.  7  lines; 
breadth,  2  in. ;  ratio,  1:  1.26. 

Stimpson's  measurements  are:  length  of  carapax,  1.15  in.;  breadth, 
1.46  in.;  ratio,  1: 1.27. 

Other  than  this  variation  in  proportions,  which  may  be  due  to  age, 
the  specimen  agrees  well  with  the  descriptions  and  figures  quoted 
above.  The  following  additional  characters  may  however  be  noted: 
External  maxillipeds  hirsute,  the  ischium  toothed  on  the  inner  mar- 
gin ;  chelipeds  externally  tuberculate,  the  tubercles  growing  smaller 
and  exhibiting  a  tendency  to  arrange  themselves  in  rows  below ;  a 
strong  spine  arises  from  the  inferior  margin  of  the  propodus  near  the 
base  and  extends  horizontally  outward  and  forward.  The  dactylus  of 
the  (in  our  specimen)  right  hand  is  compressed,  with  a  crest  of 
rounded  teeth  above,  the  first  being  larger  than,  and  somewhat  dis- 
tant from,  the  rest;  a  strong  curved  tooth  projects  downward  from  the 
outer  surface  of  the  dactylus  near  the  articulation  with  the  propodus. 
The  second  and  third  joints  of  the  abdomen  are  broader  than  the 
following  ones,  the  second  being  tuberculate;  the  last  joint  is  a  third 
longer  than  broad. 

On  a  Possible  Origin  of  Petrosilicious  Rocks. 

By  W.  O.  Crosby. 

One  of  the  most  interesting,  and,  geologically  at  least,  one  of  the 
most  important,  results  of  the  deep  sea  investigations  carried  on  dur- 
ing the  last  decade,  particularly  by  the  Challenger  Expedition,  is 
the  discovery  that  over  very  extensive  areas  in  the  deeper  parts  of 
the  ocean,  two  remarkably  fine  and  uniform  and  yet  very  dissimilar 
kinds  of  sediment  are  slowly  accumulating.  Of  these,  the  first  dis- 
covered and  the  best  known  is  the  globigerina-ooze,  which  appears  in 
the  dredge  as  an  impalpable  and  tenacious  calcareous  slime  or  mud, 
consisting  essentially  of  the  shells  of  Globigerina  and  other  Fonuni- 
nifera,  though  often  perceptibly  silicious  from  the  presence  of 
sponge  spicules,  radiolarian  skeletons,  and  diatom  fnistules,  and 
fluently  containing  the  hard  parts  of  higher  animals.  This 
material  forms  a  white  powder  on  drying,  and  it  is  now  generally 
recognized  as  a  modem  chalk  deposit ;  a  slight  degree  of  induration, 
and  a  segregation  of  the  silica  being  all  that  is  required  to  give  it  the 
aspect  of  the  true  chalk  with  flints;  and  in  many  parts  of  tiie  ocean 
its  deposition  has  probably  been  unintemipted  since  Cretaceous  time. 
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The  globigerina-ooze  extends  from  the  ordinary  shore  deposits  to  a 
depth  of  2000  or  2500  fathoms,  where  it  shades  off  gradually  into 
the  other  distinct  abyssal  deposit,  commonly  designated  as  ''red 
clay,"  which  is  found  at  nearly  all  points  where  the  depth  exceeds 
2500  fathoms.  Although  quite  homogeneous  to  the  naked  eye,  under 
the  microscope  this  material  is  resolved  into  three  distinct  portions: 
first,  and  principally,  an  amorphous  and  impalpable  red  clay^  which 
is  essentially  a  hydrous  silicate  of  aluminum  colored  with  the  red 
oxide  of  iron ;  secondly,  inorganic  particles,  which  are  easily  proved 
to  be  minute  flakes  of  pumice  and  exceedingly  small  crystalline  frag- 
ments of  volcanic  minerals,  including  quartz,  feldspar,  mica,  augite, 
hornblende,  olivine,  magnetite  and  titanic  iron ;  thirdly,  organic 
particles,  which  are  mainly  the  silicious  remains  of  Radiolaria  and 
Diatoms,  with  now  and  then  a  partially  decomposed  fragment  of 
some  calcareous  shell,  either  foraminiferous  or  moUuscan. 

Over  the  entire  area,  estimated  by  Prof.  Wyville  Thomson  at  not 
less  than  ten  millions  of  square  miles,  where  this  red  clay  is  accum- 
ulating, and  especially  in  the  deep  water  of  the  Pacific,  the  dredge 
brings  up  hirge  numben  of  nodules  of  very  irregular  forms  and  vary- 
ing in  size  from  minute  grains  to  masses  weighing  several  pounds, 
and  consisting  chiefly  of  the  iron  and  manganese  per-oxides  ar- 
ranged in  concentric  layers  in  the  matrix  of  clay,  around  a  nucleus 
formed  by  a  shark's  tooth,  or  a  piece  of  bone,  or  an  otolith,  or  a 
piece  of  siliceous  sponge,  or  more  frequently  a  fragment  of  pumice. 
Prof.  Wyville  Thomson  has  shown  that  we  have  in  these  nodules,  and 
in  some  of  their  nuclei,  "  ample  evidence  that  this  abyssal  deposit  is 
taking  place  with  extreme  slowness;  for  the  nodules  are  evidently 
formed  in  the  day,  and  the  formation  of  the  larger  ones  and  the 
segregation  of  the  material  must  have  required  a  very  long  time ; 
while  many  of  the  sharks'  teeth  forming  the  nuclei  of  the  nodules, 
and  which  are  frequently  brought  up  uncoated  with  foreign  matter, 
belong  to  species  which  we  have  every  reason  to  believe  to  be  extinct. 
Some  teeth  of  a  species  of  Carcharodon  are  of  enormous  size,  four 
inches  across  the  base,  and  are  scarcely  distinguishable  fix>m  the 
huge  teeth  found  in  the  Tertiary  beds.  On  this  point  Mr.  John 
Murray,  also  of  the  Challenger  scientific  stafi*,  says:  ''When  there 
has  been  no  reason  to  suppose  that  the  trawl  has  sunk  more  than 
one  or  two  inches  in  the  clay,  we  have  had  in  the  bag  over  a  hundred 
sharks'  teeth  and  between  thirty  and  forty  ear-bones  of  cetaceans. 
While  in  the  globigerina,  radiolarian,  and  diatom  oozes,  we  have 
raooKXDuros  b.  s.  h.  h.— vol.  xx  U  jult,  1879. 
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found  during  the  whole  cruise  onlj  one  or  two  sharks'  teeth  and  per- 
haps one  tympanic  bone.  In  shore  deposits  they  were  even  more 
rare.  These  facts  tak'en  with  others  that  will  at  once  suggest  them- 
selves, go  to  show,  as  might  be  expected,  that  the  shore  deposits  ac- 
cumulate faster  than  the  organic  oozes,  and  these  last  faster  than  the 
deep  sea  clay." 

Concerning  the  origin  of  the  clay  deposit  very  diverse  opinions 
have  been  held.  Prof.  Wyville  Thomson  justly  considers  that  the 
uniform  character  of  the  deposit  renders  untenable  the  view  that  it 
is  **  the  most  minutely  divided  material,  the  ultimate  sediment,  pro- 
duced by  the  disintegration  of  the  land,  by  rivers  and  by  the  action 
of  the  sea  on  exposed  coasts,  and  held  in  suspension  and  distributed 
by  ocean  currents."  The  water  at  those  great  depths  has  been  found 
to  contain  rather  more  than  the  normal  amount  of  carbon  dioxide, 
although  animal  life  is  much  less  abundant  on  those  parts  of  the  sea- 
floor  than  over  the  ooze  areas,  diminishing  rapidly  beyond  a  depth 
of  2000  fathoms;  and  Prof.  Wyville  Thomson  suggests  that  a  large 
part  of  this  water  has  been  last  at  the  surface,  in  the  form  of  circum- 
polar  fresh-water  ice,  and  hence,  though  fully  charged  with  carbon 
dioxide,  it  may  be  comparatively  free  from  calcium  carbonate,  and 
therefore  capable  of  dissolving  considerable  amounts  of  that  salt. 
There  is  no  dearth  of  Foraminifera,  or  of  shell-bearing  pelagic  Mol- 
lusca  (Pteropods),  in  the  water  over  the  red  clay  areas;  but  when 
the  animals  are  dead  their  shells  are  entirely  dissolved  during  the 
slow  descent  to  the  bottom,  or  soon  after.  It  has  been  ascertained 
that  when  dissolved  in  weak  acid  these  shells  from  the  bottom  leave 
a  residue  of  about  one  per  cent.,  possessing  all  the  essential  char- 
acters of  the  red  clay.  E^ltting  these  facts  together,  Prof.  Wyville 
Thomson,  in  1874,  reached  the  conclusion  that  the  red  clay  is  es- 
sentially the  insoluble  residue,  the  ash,  as  it  were,  of  calcareous 
organisms  such  as  form  the  globigerina-ooze. 

Dr.  Wm.  B.  Carpenter,  on  the  contrary,  while  admitting  the  de- 
composition of  the  organic  remains  by  carbon  dioxide,  asserts  the 
a  priori  improbability  of  their  afibrding  a  true  ash  or  residue  of  the 
quality  and  in  the  quantity  required;  and  is  hence  led  to  question 
the  adequacy  of  this  explanation  of  the  origin  of  the  red  clay.  He 
considers  the  clay  as  a  hydrous  silicate  of  aluminum  and  iron 
analogous  to  glauconite,  the  chief  constituent  of  greensand,  the  differ- 
ence in  color  appearing  ^^  to  depend  upon  the  degree  of  oxidation  of 
the  iron";  shows  that  a  precisely  similar  ochreous  material  sometimes 
forms  interior  casts  of  foraminifera  shells ;   and  concludes  that  the 
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clay,  instead  of  being  a  genuine  constitnent  of  the  shells,  is  a  post 
mortem  deposit  in  their  chambers. 

The  question,  however,  as  to  whet}ier  any  large  proportion  of  the  clay 
actually  forms  pseudomorphs  after  the  shells  of  Foraminifera  is  not 
germane  to  the  present  discussion,  since  it  is  now  generally  admitted 
that,  no  matter  how  occurring,  the  red  clay  has  its  origin  chiefly  in  a 
source  which  was  at  first  entirely  overlooked;  viz.,  the  alteration  of 
the  pumice  and  other  feldspathic  volcanic  products,  which  are  uni- 
versally present  in  this  deposit,  and  even  now,  in  a  more  or  less  de- 
composed state,  constitute  a  large  part  of  its  bulk. 

Within  recent  years  geologists  generally  have  become  familiar 
with  the  extensive  sub-aerial  decay  of  silicate  minerals  under  the 
combined  influence  of  carbonic  acid  and  water;  and  it  is  well  known 
that  the  red  clay  of  the  soil  of  unglaciated  regions  where  crystalline 
rocks  abound  is  the  chief  insoluble  product  of  this  rather  complex 
reaction.  But  the  fact  that  substantially  similar  chemical  and  phy- 
sical conditions  must  obtain  in  the  abysses  of  the  ocean  is  only  now 
becoming  recognized.  The  low  average  temperature  of  the  bottom 
water  is  an  unfavorable  circumstance,  it  is  true,  but  this  is  offset  by 
the  finer  mechanical  division  of  the  material  to  be  acted  upon.  The 
paucity  of  life  in  these  abyssal  regions  is  favorable  to  the  peroxidation 
of  the  iron  and  manganese,  and  it  is  probably  to  this  cause  that  the 
red  color  of  the  deposit  is  due.  Mr.  Murray  shows  that  the  iron  and 
manganese  oxides  have  the  same  origin  as  the  clay  itself,  though 
probably  coming  mainly  from  the  more  basic  volcanic  minerals,  as 
olivine  and  augite,  which  are  never  free  from  these  oxides. 

In  his  address  to  the  Geographical  section  of  the  British  Associa- 
tion, at  its  meeting  in  August  Jast,  Prof.  Wyville  Thomson  concludes 
an  account  of  the  deep  sea  clay  as  follows:  — 

*'  So  far  as  we  can  judge,  after  a  most  careful  comparative  exam- 
ination, the  deposit  which  is  at  present  being  formed  at  extreme 
depths  in  the  ocean  does  not  correspond,  either  in  structure  or  in 
chemical  composition,  with  any  known  geological  formation  ;  and, 
moreover,  we  are  inclined  to  believe,  from  a  consideration  of  their 
structure  and  of  their  imbedded  organic  remains,  that  none  of  the 
older  formations  were  laid  down  at  nearly  so  great  depths  —  that,  in 
fact,  none  of  these  have  anything  of  an  abyssal  character.  These 
late  researches  tend  to  show  that  during  past  geological  changes 
abyssal  beds  have  never  been  exposed,  and  it  seems  highly  probable 
that  until  comparatively  recent  geological  periods  such  beds  have  not 
been  formed." 
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This  last  statement  of  Frof.  Wyville  Thomson  is  based  npon  a 
belief  in  the  view  concerning  the  permanence  of  continents  and 
ocean  basins,  first  distinctly  stated  by  Prof.  James  D.  Dana,  which 
asserts  that  the  existing  general  inequalities  of  the  earth's  surface 
were  outlined  at  a  very  early  period  in  geological  history,  and  have 
become  sharper  and  more  prominent  with  the  lapse  of  time;  or,  in 
other  words,  that  the  greater  conductivity  and  consequently  more 
rapid  cooling  along  certain  radii  of  the  primitive  globe  determined 
the  position  of  the  land  masses,  and  that  all  subsequent  geological 
changes,  and  especially  the  continued  action  of  this  primal  cause, 
have  only  tended  to  emphasize  the  original  contrast  between  con- 
tinent and  sea,  broadening  and  elevating  the  former,  and  narrowing 
and  deepening  the  latter.  And  hence  in  continuing,  Frof.  Thomson 
says;  '*  If  this  view  be  correct,"  as  he  evidently  believes,  "it  ia 
quite  possible  that  until  comparatively  recent  times  no  part  of  the 
ocean  was  sufficiently  deep  for  the  formation  of  a  characteristic 
abyssal  deposit." 

Without  desiring  to  call  in  question  here  the  validity  of  Frof. 
Dana's  theory,  I  would  observe  in  opposition  to  Frof.  Wyville  Thom- 
son's conclusions  based  thereon  —  first,  that  since  according  to  our 
present  knowledge,  carbonic  acid  is,  after  the  difiusion  of  the  volcanic 
debris,  the  one  important  and  efficient  agent  concerned  in  the  forma- 
tion of  the  red  clay,  it  is  easy  to  conceive  that,  before  the  enormous 
amounts  of  this  gas  now  represented  by  carbonaceous  materials  in  the 
forms  of  coals,  pyroschists,  and  bitumens,  and  the  still  greater  vol- 
umes locked  up  in  the  limestones,  dolomites  and  iron  ores  of  the 
globe,  were  removed  from  the  atmosphere  and,  of  course,  in  the  same 
proportion  from  the  ocean,  the  modem  deep  sea  conditions  might 
have  obtained  in  shallower  water;  and,  secondly,  that  the* abyssal  de- 
posits do  not  appear  to  be  wholly  unrepresented  among  the  geological 
formations  now  exposed  to  our  observation.  As  already  stated.  Dr. 
Carpenter  has  called  attention  to  the  evident  analogy  in  modes  of  oc- 
currence and  composition  between  the  red  clay  and'  greensand  which 
is  so  abundant  at  several  geological  horizons.  Fotash  is  an  essential 
constituent  of  glauconite,  and  I  am  not  aware  that  analysis  has 
shown  that  this  alkali  forms  more  than  one  or  two  per  cent,  of  the 
clay.  We  find  a  possible  source  of  it,  however,  in  decaying  algse; 
marine  no  less  than  terrestial  vegetation,  including  sensible  amounts 
of  potash  as  an  essential  ingredient:  and  Dr.  Hunt  has  shown  us  how 
by  the  contact  of  these  with  aluminous  deposits  the  alkaline  silicates 
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are  regenerated  ,-^gUniconite  being  formed  where  the  potash  b  de- 
ficient, and  feldspar  where  it  is  abundant. 

It  frequently  happens  that  the  silicious  oi^anisms  always  present 
in  the  clay  predominate  to  such  an  extent  as  to  give  character  to  the 
deposit,  which  then  becomes  a  diatomaceous  or  radiolarian  ooze;  and 
it  is  difficult  to  understand  why  such  a  deposit  is  not  fairly  represented 
by  the  well-known  diatomaceous,  or  so-KuJled  infusorial,  earths  of 
Tertiary  age,  or  even  by  the  hornstones  and  cherts  of  the  older  form* 
ations.  The  radiolarian  ooze  has  been  found  in  the  deepest  parts  of 
the  Pacific,  and  nowhere  at  a  less  depth  than  2250  fathoms.  But 
little  stress,  however,  can  be  properly  laid  upon  the  occurrence  of 
diatomaceous  earth  and  greensand  in  the  geological  formations,  since 
there  is  no  reason  to  doubt  that  these  rocks  were  formed  for  the  most 
part  at  least  in  comparatively  shallow  water. 

Among  the  crystalline  rocks  there  are  many  kinds  which,  for 
aught  that  we  can  now  determine,  may  very  well  have  had  a  deep 
sea  origin;  but  the  subsequent  development  of  crystalline  characters 
has,  in  most  cases,  rendered  it  impracticable  to  trace  their  histories. 
In  the  important  group  of  the  petrosilicious  rocks,  however,  I  am 
inclined  to  consider  that  we  have  an  exception  to  this  statement;  for 
these  are  at  best  but  imperfectly  crystalline,  so  that  it  may  be  said 
with  much  probability  that  they  are  texturally  but  little  altered.  In 
England  and  throughout  Europe  petrosilex  and  folsite,  following  the 
classification  of  Phillips,  and  including  with  the  former  species  the 
quartz-porphyry  or  elvanite,  are  generally  regarded  as  always  purely 
and  truly  igneous  rocks.  On  this  side  of  the  Atlantic,  however, 
radically  different  views  are  gaining  ground.  IVof.  Dana  classes  this 
group  among  the  metamorphio  rocks,  and  Dr.  T.  Sterry  Hunt  has 
long  taught  their  sedimentary  origin.  Exotic  petrosilex  and  felsit^ 
undoubtedly  exist,  as  where  a  portion  of  a  granite  mass  has  cooled 
too  rapidly  for  perfect  crystallization  and  is  neither  vitreous  nor 
crystalline  in  its  texture,  but  something  intermediate;  or  an  origin- 
ally stratified  petrosilex  may  be  softened  and  forced  out  of  its 
original  position.  Of  this  we  have  the  clearest  possible  evidence 
among  the  petrosilicious  rocks  of  Eastern  Massachusetts. 

But  the  stratification  of  most  of  the  petrosilex  of  this  and  many 
other  regions  is  too  plain  to  be  questioned,  especially  when  their  more 
general  or  geognostie  relations  point  unequivocally  to  the  same  con- 
clusion, as  in  the  vicinity  of  Boston,  where  the  rocks  of  this  group 
are  clearly  interstratified  with  stratified  diorite,  gneiss  and  quartzite. 

Considering  then  that  the  petrosilicious  rocks  belong  normally  to 
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the  stratified  or  sedimentary  group,  I  will  proceed  to  compare  them 
with  the  deep  sea  clay;  first,  in  their  textural  relations,  and  after- 
wards chemically. 

The  texture  of  the  clay  has  been  already  described;  it  is  nearly 
always  microscopic,  and  might  firequently,  probably,  be  properly  char- 
acterized as  of  almost  molecular  fineness.  Fetrosilez  and  felsite  are 
commonly  described  as  exceedingly  intimate  mixtures  of  the  con- 
stituent minerals,  —  usually  quartz  and  orthoclase,  though  sometimes 
orthoclase  alone,  for  petrosilex;  and  feldspar,  usually  a  triclinic 
species,  with  little  or 'no  free  silica  but  often  some  hornblendic  ma- 
terial, for  felsite.  In  some  cases  the  individual  mineral  particles  are 
separable  under  the  microscope,  while  in  others  the  rock  remains 
perfectly  compact  with  the  highest  powers.  Among  those  believing 
in  the  sedimentary  origin  of  these  rocks,  the  question  has  been  raised 
as  to  whether  mechanical  or  chemical  forces  have  played  the  chief 
part  in  their  formation:  t.  e,,  as  to  whether  they  are  mechanically 
formed  sediment  or  a  chemical  precipitate;  and  some  authorities 
have  been  led,  chiefly  by  their  almost  molecular  fineness,  to  adopt 
the  latter  view.  In  the  red  clay,  however,  we  have  a  compromise 
between  the  two  theories,  since  it  consists  of  material  which,  having 
nearly  reached  the  limit  of  division  by  mechanical  means,  is  further 
subdivided  chemically. 

The  chief  chemical  distinction  between  the  red  clay  and  the  rocks 
in  question  arises  from  the  dearth  of  alkalies  in  the  former ;  but,  as 
in  the  case  of  glauconite,  we  may  look  to  decaying  vegetation  as 
a  probable  source  of  this  ingredient,  though  this  is  in  part  unneces- 
sary, since  it  must  usually  occur  that  some  of  the  pumice  and  other 
alkaline  silicates  escape  entire  decomposition  and  thus  retain  a  por- 
tion of  their  alkalies.  And  then,  again,  we  might,  perhaps,  safely 
agree  with  Prof.  Wy  ville  Thomson  that,  in  consequence  of  the  greater 
shallowness  of  the  primeval  ocean,  or  for  some  other  cause,  the  ex- 
isting abyssal  conditions  failed  to  obtain  in  early  geological  times  to 
the  extent  of  there  being  sufficient  carbon  dioxide  in  the  sea  to  effect 
the  solution  of  the  calcareous  organisms  and  yet  not  enough  to  de- 
compose more  than  a  small  proportion  of  the  comminuted  volcanic 
debris,  which  we  have  every  reason  to  believe  was  diffused  far  more 
profusely  in  ancient  than  in  modem  times. 

Dr.  Jacobsen,  of  Kiel,  and  Mr.  J.  Y.  Buchanan,  chemist  of  the 
Challenger  Expedition,  have  shown  that  the  greater  part  of  the  car- 
bonic acid  in  sea  water  is  not  held  in  simple  solution,  but  enters  into 
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combination  with  the  sulphates  of  lime  and  magnesia,  forming  rather 
anomalous  compounds  which  are  decomposed  only  when  the  water  is 
boiled  nearly  to  dryness.  The  sulphate  of  lime  is  particularly  efficient 
in  thus  locking  up  the  free  carbonic  acid,  and  since  we  know  that  this 
salt  was  far  more  abundant  in  the  older  seas,  it  seems  reasonable  to 
conclude  that  it  may  have  had  an  appreciable  effect  in  preventing 
the  greater  volumes  of  carbonic  acid  in  early  days  from  decomposing 
the  feldspathic  sediments  of  the  deep  sea. 

The  free  silica  or  quartz  so  generally  present  in  the  pe  xosilicious 
rocks  would,  according  to  the  view  here  advocated,  have  two  prin- 
cipal sources, —  the  decomposing  silicate  minerals,  and  the  silicious 
organisms  always  occurring  in  the  abyssal  deposits. 

These  rocks,  which  are  widely  distributed  over  the  globe  and  com- 
pose formations  of  great  extent,  are  undoubtedly  of  marine  origin. 
We  can  scarcely  regard  them  as  shore  deposits,  and  therefore  it 
seems  natural  and  legitimate  to  conclude  that  they  were  formed  in  the 
deep  sea;  and  I  would  submit  that  they  are  very  fairly  represented 
by  the  modern  abyssal  accumulations,  especially  if  we  take  into  ac- 
count the  enormous  period  of  time  which  has  elapsed  since  their 
formation  and  the  probable  changes  in  the  physicd  and  chemistry  of 
the  sea  which  it  has  wrought. 

The  petrosilicious  rocks  are  often  distinctly  and  beautifully  banded. 
This  structure  usually  results  from  the  alternation  of  very  thin  and 
regular  quartzose  and  feldspathic  layers,  and  although  doubtless  orig- 
inating in,  and  determined  in  direction  by,  the  sedimentary  process,  I 
think  it  can  be  proved  that  it  has  been  made  much  sharper  and  more 
definite  by  a  subsequent  partial  segregation  of  the  in^dients,  espec- 
ially the  silica.  In  some  cases  these  quartzose  layers  reach  the  con- 
dition of  jasper,  or  even  of  vitreous  crystalline  quartz,  and  then  their 
concretionary  nature  b  very  plain.  In  the  vicinity  of  Boston  the  in- 
dividual bands  or  layers  of  the  petrosilex  vary  from  an  almost  micro- 
scopic thinness  to  nearly  an  inch  thick;  and  there  is  a  gradual  pas- 
sage from  banding  of  agate-like  regularity  and  evenness,  where  single 
layers  are  continuous  for  yards,  to  that  in  which  the  quartzose  layers 
are  reduced  to  irregular  lenticular  sheets  only  a  few  times  longer  than 
thick,  the  perfect  lamination  changing  to  a  distinct  schistosity,  and 
this  to  a  structure  where  the  layers  become  extremely  irregular,  end- 
ing abruptly  or  anastomosing  and  dividing  in  a  systemless  manner 
until  the  rock  becomes  a  sort  of  quartzose  reticulation  having  the 
meshes  filled  with  feldspathic  material.  True  globular  concretions  or 
nodules,  mainly  of  silex,  are  also  common  in  our  petrosilicious  rocks « 
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It  is  well  known  that  petrosilex  sometimefl  passes  gradually  into 
rocks  which  are  wholly  silicious,  so  that  we  are  warranted  in  saying 
that  some  jaspers  and  quartzites  haye  been  formed  under  substantially 
the  same  conditions  as  the  petrosilicious  rocks;  and  in  some  cases 
the  structure  and  general  relations  of  the  jaspers  point  to  the  same 
conclusion. 

Now  one  of  the  most  interesting  rocks  in  the  Marquette  iron  dis- 
trict, in  the  Upper  Peninsula  of  Michigan,  and  the  one  most  closely 
associated  with  the  iron  ore,  is  a  brownish  or  reddish  jasper;  it  some- 
times becomes  chloritic  or  micaceous,  passing  into  chlorite  schist,  etc., 
but  for  the  most  part  it  is  a  distinct  and  beautiful  stratified  jasper. 
This  Lake  Superior  jasper,  like  all  the  petrosilicious  rocks  so  far 
as  known,  belongs  to  the  Huronian  formation,  and  may,  apparently, 
be  fairly  taken  to  represent  the  petrosilex  and  felsite  characterising 
many  other  Huronian  areas,  but  apparently  wanting  here.  Its  as- 
sociation with  the  iron  ore  is  usually  very  intimate;  the  two  sub- 
stances being  interlaminated  in  such  a  manner  as  to  give  rise  to  a 
banded  structure  which  matches  in  all  important  particulars  the 
banding  of  the  petrosilex  of  eastern  Massachusetts  and  other  regions, 
the  hematite  simply  taking  the  place  of  the  feldspar.  The  extreme 
irregularity  of  the  banding  in  many  cases  makes  it  not  only  proper 
but  necessary  for  us  to  conclude  that,  as  in  the  case  of  the  petrosilex, 
it  is  largely  the  result  of  a  segregating  process,  the  two  constituents, 
hematite  and  jasper,  having  been  originally  more  intimately  mixed. 

With  Tcry  few  exceptions  this  Marquette  ore  always  contains  some 
oxide  of  manganese,  usually  from  one  to  two  per  cent.,  though  the 
ore  from  one  bed  contains  nearly  seyen  per  cent. 

Here,  then,  so  far  as  chemical  composition  is  concerned,  we  have  a 
formation  almost  identical  with  some  of  the  silicious  ooses  of  the 
deep  sea;  while  the  chief  structural  distinction  consists  in  the  diffeiv 
ent  forms  of  the  segregated  masses  of  the  iron  and  manganese 
oxides,  lenticular  layers  taking  the  place  or  irregularly  rounded 
nodules,  certainly  a  distinction  of  no  great  importance. 

The  iron  ores  of  the  Iron  Mountain  district  in  Missouri  are  also 
Huronian;  and  here  the  associated  rock  is  a  true  petrosilex.  The 
mingling  of  rock  and  ore  is  less  perfldct  than  in  the  Marquette 
district,  but  the  general  plan  of  the  structure  is  the  same.  The  red 
petrosilex  is  distinctly  stratified,  and  the  hematite  is  interstratified 
with  it  in  a  way  to  show  that  they  are  cotemporaneous  deposits  ; 
although  the  hematite  has  experienced  considerable  segregation  sub- 
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•equently  to  the  depoeltion*  Prof.  Pumpelly,  in  his  report  on  this 
district,  repeatedly  speaks  of  these  as  segregated  masses,  and  some 
of  his  figures  show  this  verj  clearly.  These  Iron  Mountain  ores  are 
Tery  often  manganiferous,  and  in  some  cases  the  manganese  oxide 
forms  from  twenty  to  eighty  per  cent,  of  the  whole. 

The  resemhlance  in  modes  of  occurrence  and  structural  peculiar- 
ities of  the  Iron  Mountain  and  Lake  Superior  iron  oros  leaves  little 
room  to  douht  that  they  are  essentially  similar  deposits;  and  when 
the  structure  of  the  Marquette  jasper  oro,  especially,  is  compared 
with  that  of  many  petrosilicious  rocks,  it  is  difficult  to  avoid  the  con- 
clusion that  they  have  some  community  of  origin.  And  then,  too,  the 
ordinary  petrosilicious  rocks  are  not  entirely  non-ferruginous,  since 
they  are  often  of  a  deep  red  or  brown  color,  and,  in  eastern  Massa- 
chusetts, at  least,  contain  occasional  strings  and  veins  of  hematite. 

Without  claiming  to  have  proved  a  connection  between  the  strati- 
fied petrosilicious  rocks  with  the  associated  iron  and  manganese 
ores,  and  the  deep  sea  clays,  I  consider  that  the  foregoing  compar- 
isons show  that  ihero  is  no  sufficient  warrant  for  the  statement  that 
the  modem  abyssal  accumulations  aro  analogous  to  nothing^now  ex- 
posed to  our  obserration  among  the  older  formations  of  the  globe. 

Classification  and  Description  of  the  American 
Species  Of^  CHARACEiR.    Bt  B.  D.  Halsted.^ 

The  object  of  this  paper  is  to  present  the  results  of  a  systematic 
study  of  the  American  species  of  Characes.  In  some  cases  the  ma- 
terial at  hand  was  not  either  In  quantity  or  quality  what  one  would 
desiro  in  order  to  arrive  at  the  most  satisfactory  conclusions.  And 
again,  owing  to  the  unobtrusive  habits  of  these  plants,  doubtless  some, 
and  perhaps  many,  species  have  still  escaped  the  eye  of  the  botanist 
or  collector. 

The  principal  material  for  study  has  been  the  large  collection  of 
undetermined  American  specimens  in  the  Gray  Herbarium.  Besides 
this,  private  collections  were  kindly  loaned  by  Dr.  W.  G.  Farlow, 
of  Harvard  College,  Professor  Eaton,  of  Tale  College,  Professor  C. 
£.  Bessey,  of  Ames,  Iowa,  Dr.  J.  W.  Bobbins,  of  Uxbridge,  Mass., 
Mr.  John  Robinson,  of  Salem,  Mass.,  Mr.  Chas.  C.  Frost,  of  Brattle- 
boro,  Vt,  and  others,  to  whom  my  thanks  are  due. 

*■  The  pment  article  forms  e  pert  of  the  theeie  presented  by  the  writer  as  a  eaa- 
didate  for  the  degree  of  Doctor  of  Science  of  Harvard  UniverBtty  in  May,  1876. 
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By  means  of  the  Braun,  Rabenhorst  and  Stitzenbex^r  Char- 
aceae  Exsiccatae  in  Dr.  W.  6.  Farlow's  private  collection,  Nordstedt 
and  Wohlstedt's  Scandinavian  Characece,  and  the  general  foreign 
collection  in  the  Gray  Herbarium,  the  American  Bpecimens  have  been 
compared  directly  with  those  of  other  countries. 

The  members  of  this  distinct  group  of  Cryptogams  are  all  filamen- 
tous, submerged,  aquatic  plants,  to  the  naked  eye  either  green  or 
ashy  gray  in  color,  depending  upon  the  presence  or  absence  of  a 
calcareous  incrustation.  The  plants  are  attached  by  a  long,  colorless, 
root-like  structure  to  the  muddy  bottom  of  the  pond  or  stream  in 
which  they  grow,  and  often  form  dense  masses  varying  according  to 
the  species  from  a  few  inches  to  two  or  three  feet  in  height  They 
are  remarkable  for  their  large  thin-walled  cells  and  the  cyclosis  of 
their  contents. 

In  number  there  is  something  over  a  hundred  species. 

Development :  —  At  the  upper  end  of  the  spore  there  is  first  pro- 
duced by  division  %  thin- walled,  hemispherical  shaped  cell.  This 
cell  soon  divides  into  two  by  a  cell-wall  parallel  to  the  longer  axis  of 
the  spore.  Both  of  these  new  cells  increase  in  size  and  push  them- 
selves out  between  the  separating  ends  of  the  fine  enveloping  spirals, 
one  turning  downward  to  become  the  primary  rhizoid,  the  other 
upward  to  form  the  proembryo.  The  proembryo,  the  upper 
portion  of  which  is  green,  consists  of  but  a  fe^  alternating  nodal  and 
intemodal  cells.  When  the  Chara  plant  develops,  one  of  4he  disc- 
shaped nodal  cells  divides  up  first  into  two,  and  afterwards,  by  suc- 
cessive divisions,  into  a  number  of  cells,  the  largest  one  of  which  be- 
comes the  initial  cell,  or  punctum  vegetationis  of  the  future  plant. 
From  this  cell  by  further  growth  and  repeated  cell  division  the  Chara 
plant  is  developed. 

Antheridia  (jglobules) :  —  These,  the  male  organs,  are  situated  on 
the  leaves  and  are  oft;en  of  an  orange  color,  and  firom  .50  to  .75  omi. 
in  diameter.  The  wall  consists  of  eight  cells  called  shields,  closely 
joined  by  their  serrate  edges.  The  four  basal  ones  are  ^mewhat 
four  sided;  the  upper  four  triangular.  From  the  centre  of  each 
shield-cell  there  projects  into  the  interior  of  the  antheridium  an  ob- 
long cell  called  the  manubrium.  Each  manubrium  is  surmounted  by 
a  smaller  cell  known  as  a  capitulum.  The  capitula  end  in  turn  in 
six  secondary  capitula  from  each  of  which  grow  four  long  flagelliform 
threads  which  are  composed  of  small  disc-shaped  cells.  The  anthe- 
rozoids  are  borne  singly  in  the  cells»     When  firee  from  the  cell  the  an- 


1979.]  171  [Haltted. 

therozoid  is  a  spirally  twisted,  naked,  protoplasmic  body,  many  times 
longer  than  broad,  and  is  capable  of  a  very  rapid  motion  by  means 
of  two  cilia  which  are  placed  near  one  end. 

Sporangia  (nuctUea): — These  are  the  female  organs  and  whei 
mature  are  usually  of  an  ovoid  shape,  and  .80  to  1.10  mm.  in  length. 
The  sporangium  consists  of  a  large  central  cell,  the  spore,  and  five 
tubes  which  are  coiled  closely  around  it  The  sporangium  is  a  trans- 
formed leaflet. 

Non-sexual  organs  of  reproduction:  —  Bulblets  are  found  in  a 
number  of  species;  they  occur  most  frequently  at  the  lower  nodes  ol 
the  plant  near  the  surface  of  the  ground,  where  few  or  no  leaves  are 
developed  and  the  intemodes  are  colorless. 

A  second  method  of  non-sexual  reproduction  is  found  in  Chora 
fragilisy  which  is  called  by  Pringsheim^  *'  Branches  with  naked  base." 

Classijication:  —  It  is  difficult  to  place  the  CharacesB  very  close  to 
any  other  group  of  Cryptogams.  Their  method  of  development,  sex- 
ual organs,  and  anatomical  structure  separate  them  from  the  Vascular 
Cryptogams  on  the  one  side,  and  the  Thallophytes  on  the  other;  and 
bring  them  nearer  to  the  Musciness  than  to  any  other  general  group. 
Of  the  Muscinen  they  bear  the  most  resemblance  to  mosses*.  Differing 
as  they  do  so  widely,  even  from  the  mosses,  in  being  less  complex  in 
structure  and  in  the  development  of  the  fruit,  it  seems  fitting  that  the 
CharacesB  be  placed  in  a  group  by  themselves  and  arranged  with  the 
others  in  the  following  order,  proceeding  from  the  highest  to  the  low- 
est :  Vascular  Cryptogams,  MuscineoB,  CharacecB,  and   Thallophyte», 

Order  CHARACE^. 

Characters:  —  Aquatic,  cryptogamic  plants  growing  in  tufts  or 
masses  on  the  bottoms  of  ponds  or  running  streams,  and  attached  to  the 
muddy  substratum  by  long,  slender  rhisoids.  The  plants  are  often 
of  a  bright  green  color,  especially  when  young;  but  afterwards  many 
species  become  incrusted  with  a  coating  of  carbonate  of  lime  and 
then  present  an  ashy  appearance  and  are  fragile  in  structure^ 

The  stems  consist  of  single,  long,  cylindrical  cells  placed  end  to 
end ;  or  with  the  addition  of  an  enveloping  coat  of  smaller  parallel 
cells  (cortication),  the  latter  frequently  provided  with  spines  or 
papillsB. 

^  Ueber  die  Yorkdme  und  die  nacktfosslgeii  Zweige  der  Charen.    PringhB., 
Jahrbtlcher.  3.  p.  294. 
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At  the  joints,  whorls  of  lenTOS  are  produced  which  may  hr  may  not 
be  corticated.  The  leaves  may  be  either  simple,  when  they  have  a 
distinct  main  axis,  and  bear  the  sexual  organs  along  the  upper  side 
(Chara),  or  compound,  when  they  divide  np  into  several  parts,  and 
bear  the  sexual  organs  in  the  forkings  thus  produced.  (Nitella).  At 
the  node,  in  the  axil  of  the  oldest  leaf  (Chara)  or  the  two  oldest 
leaves  (Nitella),  a  lateral  branch  arises,  which  repeats  in  all  respects 
the  structure  of  the  primary  stem. 

The  sexual  oi^ans  consist  of  the  male  body  antheridinm,  (globnle), 
and  female  organ,  sporangium,  (nucule) ;  both  of  which  may  be  borne 
on  the  same  plant  (moncecious)  or  on  different  plants  (dioecious). 

The  spore  produces  a  proembryo  in  germination. 

Nonsexual  reproduction  is  by  means  of  bulblets;  branches  with 
naked  base,  and  proembryo-branches. 

1.    Family  NITELLEJB. 

Plants  monoecious  or  dioecious,  toUhout  eorticaiions  and  it^avlar  ring. 
Leaves  5-8  in  a  whorl,  with  leaflets  large  and  often  many  celled. 
Sporangia  bne  to  several,  on  a  short  basal  cell,  in  the  forkings  of  the 
leaflets;  crown  consisting  of  two  superimposed  whorls  of  five  cells  each. 
Covering  of  spore  without  calcareous  incrustation. 

1.    Genus  Nitella.    Ag.  em.  A.  Br. 

Plants  monoecious  or  dioecious.  Primary  leaflets  all  arise  from  the 
same  node  and  are  frequently  repeatedly  divided.  Anlheridia  ter^ 
minal,  the  basal  cell  stnalL  Sporangia  beneath  the  antheridia,  single 
or  in  clusters. 

Synopsis  of  thb  Sfboibs  of  Nitblla. 

Genus  Nitella  A^.  em.  A.  Br.    Antheridia  terminal. 

A  •     Ultimate  divisions  of  leaves  one  celled* 

1.  Dicedous. 

a.  Fruit  in  looee  dusters.  N,  opaea  Ag. 

b.  Fruit  in  lax^  dense  heads.  N.  eugritata  Nees. 

2.  MoncBcious* 

a.  Fruit  in  gelatinous  heads.  N.  gelatinosa  A.  Br. 

b.  Fruit  not  in  gelatinous  heads. 

a.    Sporangia  beaked.  N.  flexUis  Ag. 

p.    Sporangia  not  beaked.  N.  translucens  Ag 
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B.    UUmate  divisioM  o/leave»  two  celled. 

1.  Whorls  loosely  branched.  JV.  gracilis  (Sm.)  Ag. 

2.  Whorls  compact.  N,  tenuissima  Kiitz. 
C     Ultimate  divisions  of  leaves  three  celled, 

1.    Whorls  Tery  large  and  spreading.  N,  intricaia  Both. 

Nitella  opaca  Ag. 

NiieUa  opaca  Ag.  Agardh,  Syst.  Alg.,  24 ;  Wallman,  Char.,  31 ; 
A.  Braun,  in  Krypt.  Fl.  Schlesien,  397.  NiteUa  syncarpa  yar. 
ghmerata  A.  Braun,  Schweiz.  Char.,  7;  Eiitz.,  Sp.  Alg.,  614.  iVt- 
tella  syncarpa  var.  Smithii  Coss.  and  Germ.,  Fl.  £ny.  Far.,  662. 
Chara  syncarpa  var.  opaca  A.  Braun,  in  Flora,  1835,  i,  52;  Kiitz., 
Fhyc.  Germ.,  256. 

Exsiccatae :  Braun,  Babenhorst  and  Stizenberger,  Char.  Ezsic,  29, 
51,  52  and  58. 

Illustration:  Coss.  and  Germ.,  Atlas,  Tab.  39. 

Plants  diadotis,  mediam  size,  transparent ;  whorls  small,  remote, 
approximating  at  the  extremities  of  the  stem,  primary  ones  usually 
sterile;  leaves  twice  or  thrice  branched,  ultimate  divisions  single^ 
celled,  apex  obtuse.  Antheridia  .50-.65  mm.  in  diameter,  numerous, 
single,  on  small  leaves;  without  gelatinous  covering.  Sporangia 
ovoid  .7-1.0  mm.  long;  5-6-striate,  on  short  leaves  which  form  loose 
heads:  crown  often  deciduous. 

This  species,  so  abundantly  represented  in  the  Braun,  Baben.  and 
Stiz.  Exsic.  is  with  us  comparatively  rare.  It  has  been  found  only  in 
the  far  west:  North-western  Nevada,  (Bailey). 

In  size,  flexibility  and  color  it  much  resembles  Chara  coronata  var. 
SchweinitzU]  but  is  readily  distinguished  from  it,  as  well  as  from 
most  of  the  American  members  of  its  own  genus,  by  its  dioecious 
character. 
NiteUa  capitata  Ag. 

NiteUa  capitata  Agardh,  Syst  Alg.,  125;  Wallman,  Char.,  37; 
A.  Braun  in  Krypt  Fl.  Schles.,  896.  NiteUa  syncarpa  var. 
oxygyra  A.  Braun,  Schweiz.  Char.,  7.  NiteUa  syncarpa  var.  ca^ 
pitata  and  gleocarpa  Kiitz.,  Phycol.  germ.,  256  ;  Sp.  Alg.,  514. 

Exsiccatae:  Braun,  Baben.  and  Stiz.,  Char.  Exsic,  26,  27  and  28. 

lUustration:  Meyen  in  Linnaea,  ii,  Tab.  3. 

Plants  dioecious,  large,  much  branched,  dark  brown  when  dried ; 

tohorls  remote,  consisting  of  few  and  long  undivided  leaves.    Sexual 

organs  with  gelatinous  covering.    Antheridia  numerous,  at  apex  of  short 

eaves,  forming  clusters.    Sporangia  small,  6-8-8triate,  nearly  spher- 
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ical,  on  very  short  leaves  which  form  a  deme  head  at  the  base  of  the 
long  sterile  leaves;  crown  very  small  and  pointed;  spiral  bands prom^ 
inent;  spore  dark,  reddish  brown. 

This  attractive  species  is  easily  distinguished  by  its  dioecious  char- 
acter and  fertile  heads.  The  only  American  specimens  which  we 
have  seen  were  collected  by  Dr.  Bobbins  in  a  canal  at  Uxbridge, 
Mass.  It  is  mentioned  by  Mr.  Allen^  as  being  foand  in  **  small 
streams  on  Long  Island."  It  is  evidently  one  of  our  rarer  species; 
though  throughout  Europe  it  is  wide  spread  and  comparatively  com- 
mon. No.  26  of  Braun,  Baben.  and  Stiz.  Exsic,  excepting  its  im- 
maturity, agrees  in  all  respects  with  our  male  specimens.  Among 
foreign  specimens,  the  female  plants  are  subject  to  considerable  vari- 
ation while  the  male  form  is  quite  constant.  Nordstedt  and 
Wahlstedt's  ^ forma  longifolia**  most  nearly  agrees  with  ours,  but  it 
does  not  have  the  fertile  heads  of  more  than  half  the  size  of  the 
Uxbridge  plants. 

The  male  plants  of  this  species  are  to  be  distinguished  from  those 
of  the  preceding;  by  their  clusters  of  antheridia  being  surrounded  by 
mucus. 

Nitella  gelatinosa  var.  gigantea. 

Plants  monoecious,  very  largej  slightly  branched;  stem  2.-2.5  mm. 
broad;  whorls  of  two  kinds:  sterile  and  fertile^  the  former  comisting 
of  5-6  simple,  broad  cells  5-6  cm.  long,  2-2.2  mm.  broad,  ending  in 
obtuse  tips ;  the  fertile  whorls  contracted  into  a  dense  spike  and  en- 
cased in  a  thick  mass  of  jelly;  fertile  spikes  1.5^2.5  cm.  long,  1- 
1.2  cm.  broad.  Antheridia  surrounded  by  an  involucre  of  short 
bracts.  Sporangia  .65-.80  mm.  long,  7-10-striate,  spiral  cells  thick 
walled,  croum  deciduous. 

In  this  variety  we  have  the  largest  American  representative  of  the 
genus.  It  differs  from  the  typical  form,  Nitella  gelatinosa  A.  Braun 
<*  Charae  Preissianae**  in  Linnaea,  1843,  p.  115,  and  *^  Charae  Aus- 
trales  and  C  Antarcticae"  in  Hook.  Jour.  Bot.,  p.  198,  in  being  more 
than  double  the  size  of  the  latter.  KUtzing  figures  a  number  of  var- 
ieties of  N,  gelatinosa  in  his  Tabulae  Phycologicae;  and  his  var.  N. 
podostachycLy  which  is  the  most  like  our  plant,  is  about  one-fourth  its 
size.  Our  plants  are  monoecious;  his  is  figured  as  dioecious.  No 
representatives  of  N,  gelatinosa  are  given  in  either  Braun,  Baben. 
and  Stiz.  Exsic,  or  Nordstedt  and  Wahlstedt's  Scand.  Characese. 

1  '<  Notes  on  CharaoeaD.*'   T.  F.  Allen  in  Tbrrey  Bulletin,  n,  3  (1871). 
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The  specimens  upon  which  the  variety  is  founded  were  collected 
by  H.  W.  Ravenel  previous  to  1852.  In  a  letter  of  that  year  they 
were  sent  to  Dr.  Gray,  in  which  he  says:  **  The  Chara  which  grows 
submerged  in  the  water  of  San  tee  Canal  is  unlike  any  American 
species  I  am  acquainted  with.  The  racemes  are  encased  throughout 
their  fructification  in  a  gelatinous  ball." 
NiteUa  flezilis  Ag. 

NUeUaflexais  Agardh,  Syst  Alg.,  124;,Eutz.,  Phyc.  Germ.,  256; 

Sp.  Alg.,  514;  A.  Braun,  in  Krypt.  FL,  Schlesien,  897.        NUdla 

Brangniartiana   Coss.   and    Grerm.,  Fl.   £nv.  Far.,  682.        Chara 

JlexUis  A.  Braun  in  Flora  1835,  i,  50;  Babington,  Man.  £ng.  Bot.,  419. 

Exsiccaiae:  Braun,  Raben.   and   Stiz.,    Char.  Exsic,  22  and  23. 

Illustrations:  Reichenb.  Iconog.,  viii,  Tab.  785-796  ;  Engl.,  Bot, 
xv,  Tab.,  1080;  Coss.  and  Germ.,  Atlas,  Tab.  40,  C;  Kiitz.,  Tabulae 
Phycol.,  Vol.  vui.  Tab.  32,  2. 

Plants  monoecious,  elongated^  slightly  branched,  bright  green; 
whorls  remote,  consisting  of  6-0  leaves;  leaves  long  twice  to  thrice 
divided,  apex  obtuse.  Antheridia  large ,  .50-. 70  mm.  in  diameter, 
often  congregated.  Sporangia  subglobose,  beaked,  .70-.85  mm.  long, 
7-8-6triate. 

This  is  one  of  the  finest  and  most  common  species  of  the  genus; 
and  is  well  adapted  for  the  study  of  the  family.  No  specimens  were 
found  in  the  Gray  Collection;  but  as  it  is  common  in  the  region  of 
Cambridge  no  inconvenience  from  lack  of  material  }ias  been  experi- 
enced. 

Of  the  five  specimens  given  in  Nordstedt  and  Wahlstedt's  col- 
lection their  var.  N.  crassa  most  nearly  resembles  ours.  No.  22  of 
Braun,  Raben.  and  Stiz.  Exsic,  which  they  call  the  normal  fortn,  is 
the  same  as  the  American  plants. 

Reichenbach's  Tab.  796,  represents  "  Chara  JlexUis  var.  nidijica.^^ 
This  is  one  of  the  varieties  of  N.  ftexilis  which  has  also  received  the 
names  Chara  glomerulifolia  A.  Br.  and  N,  JUxUis  var.  subcapitata 
A.  Br.  and  is  a  contracted  and  very  fertile  form.  No.  23  of  Braun, 
Raben.  and  Stiz.  Exsic.  is  of  this  last  form,  to  which  some  of  the 
Essex  County  specimens  approach.  Both  the  fertile,  normal  form  and 
the  larger  sterile  plants  of  the  same,  have  been  collected  in  abundance 
by  Dr.  Bobbins  in  Uxbridge,  Mass.;  Brattleboro,  Vt.,  (Frost);  Mer- 
rimac,  (Green). 
Kitella  translucens  Ag. 

Nilella  translucens  Agardh,  Syst.,  Alg.,  134 ;  Kiitz.,  Sp.  Alg.,  513 ; 
Wallman,  Char.,  27;  Coss.  and  Germ.,  Fl.,  Env.  Par.,  688.        Chara 
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translucens  A.  Braun,  in  Flora»  1885,  i,  50 ;  Babington,  Man.  £ng. 
Hot.,  420. 

Exsiccatae :  Braun,  Raben.  and  Stiz.,  Char.  Exsic,  19. 

lUustratians :  Engl.  Bot,  xxvi,  Tab.  1855;  Beichenb.  Iconog., 
IX,  Tab.  804--805;  Coss.  and  Germ.,  Atlas,  Tab.  40,  B;  Eutz., 
Tabulae  Fhycol.,  viii,  Tab.  26, 1. 

Plants  moncecious,  larger  bright  shining  green;  sterile  tohorli  large^ 
composed  of  numerous,  broad,  single-celled  leaves ;  fertile  whorls  small 
and  near  the  tips  of  the  branches.  Antheridia  situated  near  the 
apex  of  the  ieaves.  Sporangia  small,  ovoid,  aggregated,  5-7^triate; 
croum  stnally  .05-.  07  mm.  broad. 

This  is  one  of  the  largest  and  most  showy  of  the  Nitellae.  When 
dried  its  shiny  green  color  is  in  contrast  with  the  dull  appearance  of 
most  of  the  other  species.  Nordstedt  and  Wahlstedt's  smgle  speci- 
men IS  of  the  elongated  form,  as  is  also  the  one  in  Braun,  Raben.  and 
Stiz.  Exsiccatae. 

In  Herb.  Gray  are  specimens  marked  **  Flora  Texana,  F.  Lind- 
heimer,  Seg.  (461).  —  4-6  feet  long  on  bottom  of  deep  clear  ponds  in 
deep  shady  woods  near  Guadaloupe,  Aug.  1847."  These  plants  are 
sterile.  Specimens  from  western  Texas  (C.  Wright,  No.  1)  are 
the  same  in  all  respects.  Some  of  Bolander's  Californian  specimens 
bear  fruit  sparingly  at  the  ends  of  the  branches,  while  others  fruit  in 
all  the  numerous  branches.  Specimens  from  the  'San  Francisco 
water-works  are  like  the  last  though  not  so  fertile.  Specimens 
from  Bratdeboro,  Vt.  (Frost),  are  the  only  ones  seen  from  the  East- 
em  States.    It  is  probably  not  so  common  here  as  through  the  South 

and  West. 

ITitella  gracilis  (Sm.)  Ag. 

Nitella  gracilis  (Sm.)  Agardh,  Syst  Alg.,  125;  Eiitz.,  Sp.  Alg., 
515;  Wallman,  Char.,  17;  A.  Braun,  Schweiz.  Char.,  10;  Coss.  and 
Germ.,  Fl.  Env.  Par.,  683;  A.  Braun,  in  Krypt.  Fl.  Schlesien,  399. 
Chora  gracilis,  Smith,  Engl.  Bot.,  Tab.  2140;  A.  Braun  in  Flora, 
1835,  102. 

Exsiccatae :  Braun,  Raben.  and  Stiz.,  Char.  Exsic,  24, 25, 57  and  58. 

Illustratums:  Engl.  Bot.  Tab.,  2140;  Reichenb.  Iconog.,  Yiii, 
Tab.,  782 ;  Coss.  and  Germ.,  Atlas  Tab.,  40,  E.  I  and  2;  Kutz.,  Tab- 
ulae Phycol.,  VII,  Tab.  34,  i. 

Plants  monoecious,  slender,  bright  green;  whorls  loose;  leaves  re- 
peatedly 3-4  times  divided,  ultimate  divisions  two  to  three ;  ultimate 
segments  long,  apical  cell  conical,  mucronate.  Sporangia  globose, 
4'^  striate,  bands  indistinct ;  crown  often  deciduous. 
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form  a.  Plants  large,  diflTusely  branched,  sterile  whorls  con- 
sisting of  few  loosely  branched  leaves;  fertile  ones  small  and  near  the 
tips  of  the  branches. 

Form  p.  Plants  9maU,  delicate,  slightly  branched,  somewhat 
moniliform;  whorb  all  fertile  and  dense. 

This  species  is  subject  to  considerable  variation,  often  approx- 
imating to  the  next,  N.  tenuissima,  though  usually  distinguished  from 
it  by  a  looser  habit  and  brighter  green  color. 

No.  27  of  Braun,  Raben.  and  Stiz.  Exsic.  is  form  /9,  which  they 
call  **  Characteristische  normalform."  No.  59,  ''forma  simplicior,''  is 
the  normal  form  with  smaller  whorls.  Some  specimens  from  Dr. 
Kobbins  were  like  59,  while  other  plants  from  Uxbridge,  Mass.,  were 
of  an  attenuated  type  and  the  finest  specimens  we  have  seen. 

llie  ten  specimens  in  Nordstedt  and  Wahlstedt's  collection  ex- 
hibit all  gradations  between  the  two  forms  figured  in  the  plates. 
They  make  no  varieties ;  but  give  five  forms,  their  "forma  laxior" 
being  our  form  a. 

Kiitzing's  figure  is  of  a  and  he  gives  no  varieties  in  his  Species 
Algarum.  Reichenbach,  Coss.  and  Germ.,  and  the  plate  in  the 
English  Botany  all  agree  with  Eutzing. 

In  Herb.  Gray  are  plants  fix)m  New  Mexico  (C' Wright,  No.  24.) 
It  has  also  been  collected  at  Brattleboro,  Vt.,  (Frost);  Essex  Co. 
(Robinson);  Uxbridge,  Mass.,  and  Harwich,  Mass.,  (Dr.  Bobbins). 

The  diffusely  branched  form  grows  at  Nobska  Pond  near  Wood's 
Holl,  Mass.  (Dr.  Farlow),  and  Uxbridge,  Mass.  (Dr.Robbins). 
Nitelia  tenuissima  (Desv.)  Kiitz. 

Nitella  tenuissima  Kiitz.  Phycol.  germ.,  256 ;  Coss.  and  Grerm., 
Fl.  Env.  Par.,  683  ;  Kiitz.  Sp.  Alg.,  515;  A.  Braun,  Schweiz.  Char., 
10;  in  Krypt.  Fl.  Schlesien,  399.  Chara  tenuissima  Desv.,  Bab- 
ington,  Man.  Bot.,  438. 

ExsicccUae:  Braun,  Raben.  and  Stiz.,  Char.  Exsic,  60. 

Illustrations:  Reichenb.,Iconog.Tab.  791-792,  Figs.  4065-67;  Coss. 
and  Grerm.,  Athis,  Tab.  41,  F.  1  and  2 ;  Kiitz.,  Tabulae  Phycol.,  vii, 
Tab.  34,  8,  2. 

Plants  moncecious,  small,  slightly  branched,  monUiform,  pale  green; 
whorls  compact,  consisting  of  6-8  leaves  forming  a  globose  cluster 
2.5-3.5  mm.  broad;  leaves  repeatedly  divided,  the  lower  divisions 
5-7,  upper  usually  three,  last  segment  longest,  ending  with  a  small 
conical  cell.  Sporangia  small  subglobose  1.5-2.5  mm.  long;  6-8- 
striate,  crown  short. 

PBOOXXOmOS  B.  8.  H.  H.  —  VOL.  XX  12  SEPTEMBBB,  1879. 
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This  is  the  smallest  American  species  which  we  haye  seen.  N. 
batrachosperma,  a  somewhat  smaller  species  according  to  Mr.  Allen,^ 
has  been  found  in  this  country. 

The  single  specimen  of  Braun,  Raben.  and  Stiz.  Exsic,  as  also  the 
one  in  Nordstedt  and  Wahlstedt's  collection  are  identical  with  our 
own,  and,  as  far  as  we  know,  the  species  is  a  vcVy  constant  one.  The 
only  striking  variation  from  the  type  is  in  Reichenbach's  illustrations 
in  which  791  represents  the  normal  form  and  792  **  var.  major" 
This  latter  corresponds  so  nearly  to  specimens  and  figures  of  N. 
batrachosperma  that  it  may  be  that  species. 

Specimens  in  Herb.  Gray  are  from  Michigan  (Dr.  Cooley) ;  Rhode 
Island  (Dr.  Robbins).  Mr.  Allen  states  that  this  species  has  been 
found  at  Peek  skill.  New  York.  The  small  size  and  obscure  habit  of 
the  plant  may  account  in  a  measure  for  the  limited  number  of  known 
localities. 
Nitella  (Tolypella)  intricata  (Roth.)  Ag. 

Nitella  (Tolypella)  intricata  (Roth.)  Agardh,  Syst.  Alg.,  122; 
A.  Braun,  in  Krypt.  Fl.  Schlesien,  400.  Niiella  /asiculata  A. 
Braun,  Schweiz.  Char.,  11;  Eiitz.,  Sp.  Alg.,  517.  Nitella 
polysperma  A.  Br.;  KUtz.,  Phyc.  Germ.,  255 ;  Wallman,  Char., 
84.  Chora  intricata  Roth.  Catal.,  ii,  125.  Chara  polysperma 
A.  Braun,  in  Flora,  1835,  i,  56. 

Exsiccatae:  Braun,  Raben.  and  Stiz.,  Char.  Exsic,  8  and  S3, 

Illustration:  Eiitz.,   Tabulae  Phycol.,  vii.  Tab.  36. 

Plants  monoecious,  large]  whorls  numerous,  very  large,  consisting  of 
8-10  leaves;  leaves  repeatedly  twice  to  thrice  diwided,  Jlabellate, 
dull  green,  apex  two-celled,  mucronate.  Sporangia  oval,  somewhat 
beaked,  .40-.55  mm.  long,  7-8  striate,  on  short  contracted  whorls 
near  the  tips  of  the  branches. 

This  species  is  one  which  is  quite  readily  distinguished  by  its  large 
wide  spreading  whorls  of  much  branched  dull  green  leaves. 

Since  Tolypella  was  established  as  a  genus,  this  species  has  been 
generally  called  Tolypella  intricata  A.  Br.  Our  specimens  agree 
with  those  of  Braun,  Raben.  and  Stiz.,  Ezsic.  and  Nordstedt  and 
Wahlstedt ;  but  we  find  the  antheridia  to  be  terminal.  This  fact  is 
perfectly  evident  when  the  organs  are  examined  in  the  young  state. 
Usually  a  number  of  sporangia  are  produced  at  a  forking,  and  as 
they  increase  in  size,  the  antheridum,  as  it  becomes  old,  is  pushed 
out  and  made  to  assume  a  somewhat  lateral  position. 

1  Ttorrej  BuUetin,  n,  d  (1871). 
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The  species  is  a  rather  constant  one,  though  some  slight  variations 
are  noticeable.  In  Herb.  Gray  the  specimens  from  Lousiana  had  but 
few  leaves  in  the  scattered  whorls;  those  collected  by  Prof.  £. 
Tuckerman  in  the  White  Mountains  are  diminutive,  as  also  are  those 
from  Utah.  The  Tewksbury,  Mass.,  specimens  resemble  those 
gathered  by  Mr.  Wright  in  Leom  River,  Texas,  being  in  size  be- 
tween the  small  specimens  just  mentioned  and  the  large  and  showy 
plants  of  Boxford,  Mass.,  (Robinson).  A  loose  form  of  the  species 
is  found  in  Wading  River,  (Dr.  Robbins).  The  same  gentleman  has 
collected  the  normal  form  at  Uxbridge  and  Northbridge,  Mass. 

2.    Genus  Toltpella  A.  Br. 

Plants  monoecious ;  leaves  with  2-8  nodes  bearing  primary  leaflets. 
Antheridia  latenU,  often  with  long  basal  cell.  Sporangia  in  clusters. 
Tolypella  nidifloa  (Ag.)  A.  Br. 

Tolypella  nidifica  A.  Braun,  in  Krypt.  Fl.  Schlesien,  366. 
NUella  nidifica  Agardh,  Syst  Alg.,  125;  EUtz.,  Phyc.  gen., 
318;  Phyc.  germ.,  255;  Sp.  Alg.,  517.  Chora  nidifica  Roth., 
Catal.,  II,  26. 

Exsiccatae  :    Braun,  Raben.  and    Stiz.  Char.  Exsic,  32  and  61 , 

lUustralions:  Kiitz.,  Tabulae  PhycoL,  vii.  Tab.  37;  Fl.  Dan.  v.^ 
Tab.  741;  Engl.  Bot.,  xxiv.  Tab.  1703. 

Plants  monoecious,  much  branched;  tohorli  compound,  remote; 
secondary  whorls  dense  and  fertile, /onmn^  heads  composed  of  short 
scythe-shaped  leaflets.  Antheridia  lateral  and  frequently  long  stalked. 
Sporangia  nearly  spherical,  small,  .38-.45  mm.  long,  6-7-striate. 

The  Gray  collection  furnishes  only  one  specimen  of  this  species,  it 
having  been  collected  at  San  Rafael,  California.  The  Braun,  Raben. 
and  Stiz.  plants  are  of  the  normal  form  with  which  ours  corresponds. 

This  is  the  only  American  member  of  the  small  genus  Tolypella, 
The  long  stalks  upon  which  some  of  the  antheridia  are  borne  are 
noticeable,  and  seem  necessary  where  there  are  so  many  of  these  at 
the  same  joint. 

2.    Family  CHAREAE. 

Plants  monoecious  or  dioecious;  stems  and  leaves  with  or  without 
cortications \  whorls  consisting  of  from  6-12  leaves;  stipular  ring  at 
base  of  whorl;  bracts  of  leaves  (leaflets)  one-ceUed.  Antheridia  and 
Sporangia  on  the  upper  side  of  the  leaves ;  crown  of  one  whorl  of  five 
cells.    Spore  with  a  coating  of  carbonate  of  lime. 
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S.     Genus  Lychnothamnus  Rupr. 

Stipular  ring  simple;  bracts  only  on  upper  side  of  leaves.     An- 

theridia  by  the  side  of  the  Sporangia. 

No  members  of  this  small  genus  have  been  found  in  the  United 
States. 

4.     Genus  Chara  Vaill.  em.  A.  Br. 

Stipular  ring  often  double,  bracts  usually  on  all  sides  of  the  leaves. 
Antheridia  below  the  Sporangia. 

Synopsis  op  the  Species  of  Ciiara. 

I.  WUhout  cortication. 

a.    Plants  very  large.  C.  coronata  Ziz. 

II.  With  cortications. 

A.  Dicedous. 

1.  Leaves  entirely  corticated.  C.  crinila  Wallr. 

2.  Leaves  not  entirely  corticated. 

a.  Plants  very  large;  diplostichons.^    C  ceratophylla  Wallr. 

b.  Plants  rather  small ;  triplostichous.        C  aspera  Willd . 

B.  Monoecious, 

1.  Leaves  having  a  naked  basal  internode. 

a.  Naked  internode  one-third  length  of  leaf. 

C.  Robbinsii  n.  sp. 

b.  Naked  foot  very  short.  C  gymnqpus  A.  Br. 

2.  Leaves  having  no  naked  basal  internode. 

a.  Corticating  cells  diplostichous. 

a.    Spines  between  the  furrows  of  the  stem. 

C.  fxtida  A.  Br 
j9.    Spines  not  between  the  furrows  of  the  stem. 

C  contraria  A.  Br. 

b.  Corticating  cells  triplostichous.  Cfragilis  Desv. 

Chara  ooronata  Ziz. 

Chara  coronata  Ziz.  A.  Braun,  in  Flora,  1835,  i,  95;  Char. 
Afrik.,  825;  Kutz.,  Sp.  Alg.,  520;  A.  Braun,  in  Erypt.  Fl. 
Schlesien,  403. 

Illustration:  Kiitz.,  Tabulae  Phycol.,  Yii,  Tab.  69,  i. 

Plants  monoecious,  without  cortications  one  to  three  feet  long ;  stems 
.50-.75  mm  broad,  bright  green,  without  incrustation^  stipular  ring 
simple ;  leaves  with  6-10  articulations  ending  in   a  crown  of  3-^ 

s  Diplostichoiu  —  signifying  that  the  rows  of  cortioating  cells  are  twice  aa  many 
as  the  leavea  in  the  whorl  next  above.  Triploetlchousy  when  the  rows  are  three 
times  M  many. 
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mucronate  cells ;  bracts  longer  on  upper  side,  at  fertile  joints  as  long 
as  sporangium.  Antheridia  large,  .25-.S0  mm.  in  diameter,  bright 
orange.  Sporangia  long  and  narrow  when  young^  crown  large  and 
spreading,  oval  and  black  when  mature. 

This  is  one  of  the  largest  species  of  Chara,  and  is  of  special  in- 
terest as  being  the  only  American  species  without  cortication. 

In  Herb.  Gray  a  fragmentary  specimen  from  Oregon  (E.  Hall)  and 
another,  in  a  more  perfect  state  from  Hillsborough.  N.  C,  represent 
the  species.  We  hare  found  it  abundant  at  Jamaica  Plain,  and  it 
grows  in  other  localities  near  Boston. 

On  account  of  its  large  size  and  freedom  from  corticating  cells  this 
species  is  fayorable  for  the  study  of  the  circulation  of  protoplasm. 
Var.  Sohweinitmi  A.  Br. 

Plants  rather  smaUj  not  exceeding  a  foot  in  length,  pale  green ; 
whorls  of  leaves  numerous j  forming  a  dense  spike  at  the  eiUi  of  the 
branch ;  leaves  broad. 

This  is  strictly  an  American  form.  A  foreign  variety,  C  Braunii^ 
which  appears  to  be  quite  common  in  Europe,  is  much  like  our 
variety.  J.  Wallman  considers  them  the  same  in  his  **  Famille  des 
Characees"  p.  49. 

The  variety  is  a  common  and  constant  one  with  us.  In  Herb. 
Gray,  it  is  represented  by  Nos.  10, 11, 18  and  16  of  C.  Wright's  New 
Mexico .  collection ;  the  West  is  represented  by  members  from 
Oregon,  (E.  Hall).  An  old  specimen  from  the  herbarium  of  J.  Gay 
was  collected  in  Pennsylvania,  in  1887.  Brattleboro,  Yt.  (Frost); 
Salem,  Mass.  (Bobinson);  Appanaug  Pond,  B.  I.,  and  Uxbridge, 
Mass.  (Dr.  Bobbins).  The  finest  of  all  the  specimens  as  regards  size, 
color  and  abundance  of  fruit  were  frY)m  Wood's  HoU  (Dr.  Farlow) 
where  it  grows  in  shallow  ponds.  On  these  latter  specimens  well 
developed  bulblets  were  found,  thus  adding  this  species  to  the  list 
of  those  which  reproduce  by  that  method. 
Chara  orinita  Wallr. 

Chara  crtniTa  Wallr.  Agardh.  Syst.  Alg.,  126;  A.  Braun,in  Flora, 
1885, 1,  70;  Kiitz.,  Phyc.  Germ.,  259;  Sp.  Alg.,  525;  Wallman,  Char., 
91;  A.  Braun,  in  Sjrypt.  Fl.  Schlesien. 

Exsiccatae:  Braun,  Baben.  and  Stiz.,  Char.  Exsic,  6,  65,  66,  67, 
68  and  69. 

Plants  dioecious,  one  to  two  feet  in  length,  incrusted  with  lime; 
stem  .68-.80  mm.  broad,  spines  very  numerous,  mostly  in  rosettes,  stip- 
ular  ring  double,  largo,  corticating  cells  same  number  as  leaves  \  whorhi 
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consisting  of  6-8  leaves;  leaves  with  6-7  articulations  corticated  to  the 
apex  and  ending  in  a  wTiorl  of  bracts;  bracts  acute,  1-1.5  times  the 
length  of  the  sporangium.  Sporangia  numerous,  large,  long  and  nar- 
row, 11-13-striate,  crown  short,  spore  jet  black. 

This  is  a  rare  species  in  the  United  States,  the  only  specimens  we 
have  seen  having  been  collected  by  Dr.  Robbins  near  Uxbridge,  Mass. 
Mr.  Allen  states  that  it  has  been  found  at  Montauk  Point,  Long 
Island. 

Nordstedt  and  Wahlstedt's  Char.  Exsic.  is  rich  in  this  species,  but 
no  male  plants  are  present,  and  the  same  is  the  case  with  Braun, 
Raben.  and  Stiz.  collection. 

The  Uxbridge  plants,  as  also  those  mentioned  by  Mr.  Allen,  are  all 
female,  showing  that  with  us  the  species  is  perhaps  parthenogenic  as 
it  is  supposed  to  be  in  Europe. 

The  species  is  subject  to  considerable  variation.  Many  of  the 
Scandinavian  specimens  are  much  smaller  than  ours,  profusely  cov- 
ered with  spines,  bright  green  and  almost  velvety  in  appearance,  and 
altogether  among  the  most  attractive  of  the  species.  Among  the  most 
noticeable  forms  are  C.  condensata  a  contracted  form,  and  C.  perpusilla 
(Char a  puHUa  Flork)  which  is  thoroughly  fruited,  and  not  over  an 
inch  in  length.  Their  *'  forma  laxior"  most  nearly  agrees  with  the 
American  representatives.  The  species  is  a  near  relative  of  C 
aspera,  but  may  be  distinguished  from  it  by  the  upper  articulations 
of  the  leaves,  those  of  the  latter  not  being  corticated. 
Chara  ceratophylla  WaUr. 

Chora  ceratophylla  Wallroth,  Fl.  Crypt.  Germ.,  ii,  113;  Sprengel, 
Fl.  Halensis,  438  ;  A.  Braim,  in  Flora,  1835,  i,  65  ;  Schweiz.  Char., 
18;  Agardh,  Syst.  Alg.,  128;  A.  Braun,  in  Eoypt  Fl.  Schlesien, 
404.  Chara  tomentosa  et  ceratophylla,  Kiitz.,  Sp.  A^.,  526;  Wallman, 
Char.,  89. 

Exsiccatae:    Braun,  Raben.  and  Stiz.,  Char.  Exsic,  8. 

lUustration:  Fl.  Dan.  x.  Tab.  1656. 

Plants  diotdouSy  very  large  size,  incrusted  with  lime,  stipular  ring 
large  and  spreading  ;  stem  1.0-1.4  mm.,  broad,  bearing  many  long 
loosely  hanging  spines;  whorls  remote,  consisting  of  5-8  leaves; 
leaves  6-8  cm.  long,  corticated  to  near  the  apex^  lower  articulations 
fertile  and  provided  with  long  bracts  exceeding  the  length  of  the 
sporangium.  Sporangia  .55-.65  mm.  long,  crown  contracted,  spore 
black. 
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A  quantity  of  the  male  plant  was  collected  by  Mr.  Wright  in  New 
Mexico;  and  the  female  has  been  sent  from  Florida.  This  comprises 
the  list  of  American  specimens  and  their  localities  as  far  as  we  have 
been  able  to  determine. 

No.  8  of  Braun,  Raben.  and  Stiz.  Exsic,  agrees  with  our  plants 
except  that  it  b  more  incrusted  with  lime,  a  characteristic  quite  com- 
mon among  the  European  plants.  The  specimens  from  New  Mexico 
are  quite  free  from  calcareous  incrustations,  and  arQ  of  a  pea-green 
color. 

Chara  aspera  (Deth.)  Willd. 

Chara.aspera  (Deth.)  Willd.,  Agardh,  Syst.  Alg.,  ISO;  Sprengel, 
Halensis,  437;  A.  Braun,  in  Flora,  i,  71;  Schweiz.  Char.,  20; 
Kiitz.,  Fhyc.  germ.,  257;  Phyc.  gen.,  820  ;  Sp.  Alg.,  521 ;  Goss.  and 
Germ.,  Fl.  Env.  Par.,  680;  Babington,  Man.  Bot.,  iii,  422;  Wallman, 
Char.  94 ;  A.  Braun  in  Krypt.  Fl.  Schlesien,  408. 

Exsiecatae:  Braun,  Raben.  and  Stiz.,  Char.  Exsic,   11  and  12. 

lUustrations :  Engl.,  Bot,  Tab.  2737;  Fl.  Dan.,  Tab.  1940;  Coss. 
and  Germ.,  Atlas  Tab.  88-D;  Greville,  Scot.  Crypt.  FL,  vi.  Tab.  339. 

Plants  diceciausj  slender,  much  branched,  incrusted  with  lime;  stem 
.50-.65  mm.  broad,  spines  very  numerous,  stipular  ring  large;  whorls 
numerous,  consisting  of  6-8  leares ;  leayes  with  6-7  articulations,  the 
upper  $-3  neJcedy  ending  in  a  mucranoUe  tip ;  bracts  sharp  pointed,  as 
long  as  the  sporangium.  Sporangia  .46-.55  mm.  long,  three  times  as 
long  as  broad,  IB-lj^-striate,  crown  short,  truncate. 

The  slender  habit  of  growth,  dioecioas  character,  and  numerous 
spines,  make  this  one  of  our  most  distinct  species.  It  has  been  found 
to  some  extent  in  nearly  all  regions  of  the  earth,  and  is  one  of  a  few 
species  which  grow  in  both  fresh  and  salt  water. 

The  "forma  marina"  of  Nordstedt  and  Walhstedt's  collection 
agrees  with  No.  12  of  Braun,  Raben.  and  Stiz.  Exsic,  which  is  also 
from  the  sea,  in  being  provided  with  bulblets. 

In  Herb.  Gray  the  specimens  are  from  New  Mexico  (Mr.  Wright, 
16-17),  and  correspond  to  No.  11  of  Braun,  Raben.  and  Stiz. 
Exsic,  and  are  of  the  normal  form.  According  to  Mr,  Allen  this 
species  has  been  found  at  Montauk  Point,  Long  Island,  along  with  C 
crinita. 
Chara  Bobbinsii  n.  sp. 

Plants  monoecious,  yellowish  green,  without  incrustation,  branching 
only  at  the  lower  leafless  nodes ;  stem  not  exceeding  eight  inches  in 
length,  .25-.40  mm.  broad,  slightly  spinose,  stipuitar  ring  large;  whorls 
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nnmerous,  consisting  of  S-12  leaves;  leaves  1-2  cm.  long,  with  basal 
articulation  naked,  and  nearly  one-third  of  the  length  of  the  leaf.  The 
three  lower  nodes  fertile  and  the  intemode  above  each,  corticated;  upper 
portion  of  leaves  without  cortications  and  ending  in  a  whorl  of  large 
bracts.  Antheridia  small.  Sporangia  long,  with  large  spreading 
crown,  spore  jet  black. 

The  plants  which  answer  to  the  above  description  are  more  nearly 
related  to  C  gymnopus  than  to  any  other  species.  They  differ  from 
that  species  in  being  less  than  half  as  large,  and  having  the  upper 
portion  of  the  leaves  free  from  cortication.  The  bracts  are  much 
broader  and  longer  than  in  C  gymnopus,  and  the  stipular  ring  is 
more  conspicuous.  Besides  these  differences,  the  much  greater  length 
of  the  naked  basal  cell  of  the  leaves  of  these  plants,  justifies  their 
separation  as  a  distinct  species. 

The  plants  were  collected  in  Apponang  Fond,  Rhode  Island,  and 
appear  among  the  unnamed  specimens  received  from  Dr.  J.  W.  Rob- 
bins,  after  whom  we  take  pleasure  in  naming  the  species. 
Chara  gymnopuB  A.  Br. 

Chara  gymnopus  A.  Braun,  Schweiz.  Char.,  28;  Char.  Afrik.,  874; 
Char.  Australis,  Hook.  Jour.  Bot.,  i849,  i,  203. 

Plants  moncecious,  slightiy  incrusted  with  lime,  yellowish  green ; 
stem  40-50  mm.  broad,  spines  few;  whorls  remote,  7-12  leaves; 
leaves  with  based  articulation  naked,  otherwise  entirely  corticated, 
apex  of  Jive  sharp  unequal  cells,  articulations  8-10,  bracts  at  fertile 
joints  equal  in  length  to  sporangium.  Sporangia  oblong  .40-.50  mm. 
in  length,  10-12-striate,  crown  short  with  a  broad  top. 

The  species  was  founded  on  specimens  which  were  collected  in 
Egypt.  It  is  not  found  in  Europe.  With  us  C.  gymnopus  is  rather 
common,  and  is  subject  to  considerable  variation. 

In  Herb.  Gray :  No.  6,  7  and  8  of  C.  Wright's  New  Mexican  col- 
lection;  Western  Texas,   (Wright,  No.    2);  Fredericksbui*gh,  (F. 
Lindheimer,  No.  476) ;  the  most  northern  locality  being  Potomac 
River;  the  exact  point  not  given. 
Var.  eleganB  A.  Br. 

Stem  .75-.90  mm.,  broad,  with  numerous  long  spines;  whorls  remote 
below,  approximating  above  into  a  large  head  ;  bracts  at  fertile  joints 
two  to  three  times  the  length  of  the  sporangia,  those  at  the  sterile 
joints  exceeding  the  length  of  the  articulation  next  above.  Sporangia 
large  J  .65-.  70  mm.  long,  crown  .25-.80  mm.  broad. 

This  variety  differs  from  the  normal  form  in  being  larger;  the 
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whorls  composed  of  longer  leaves,  which  are  collected  into  terminal 
heads;  bracts  much  longer  and  more  numerous,  and  the  sporangia 
somewhat  larger.  On  account  of  its  freedom  from  calcareous  In- 
crustation, compact  cortication  and  general  cleanliness  of  habit  tliis 
Tariety  is  the  finest  of  our  American  Charas,  and  well  merits  the 
name  of  degan$. 

The  Yar.  elegans  seems  to  have  been  first  found  in  America  by 
Oakes.  In  the  Gray  Herbarium  is  a  specimen  collected  by  him 
which,  however,  bears  neither  date  nor  locality.  It  probably  came 
from  Essex  Co.,  Mass.,  where  the  variety  has  been  recently  redis- 
covered by  Mr.  John  Robinson,  who  reports  that  it  is  rather  common 
in  Chebacco  Lake.  There  is  also,  in  Herb.  Gray  a  paper  of  speci- 
mens of  this  variety  collected  by  Dr.  George  Thurber,  locality  not 
given.  It  has  also  been  found  at  Peekskill,  N.  Y.,  according  to  Mr. 
Allen. 

Among  the  specimens  in  alcohol  sent  by  Mr.  Robinson  a  deviation 
from  the  variety  form  was  found.  The  difference  is  confined  entirely 
to  the  leaves,  the  more  slender  nature  of  which,  as  well  as  its  much 
shorter  bracts  at  the  sterile  joints,  are  noticeable.  The  excessive 
length  of  the  bracts  around  the  sexual  organs  is  in  contrast  with 
those  in  the  ordinary  form.  The  most  striking  peculiarity  of  the 
plant  is  its  not  bearing  both  sexual  organs  at  the  same  joint.  Usually 
a  single  sporangium  and  antheridium  were  found  on  each  leaf,  some- 
times two  sporangia  and  no  antheridium,  or  two  antheridia  and  no 
sporangium ;  but  never  more  than  two  of  these  organs  on  a  leaf,  and 
they  at  the  second  and  third  joints  from  the  base.  This  arrangement 
of  the  sexual  organs  may  be  considered  as  steps  towards  a  dioecious 
species,  first  in  the  separation  of  the  organs  to  different  joints  and 
then  to  different  leaves.  This  form  is  of  great  interest,  and  would 
iurnish  a  fine  subject  for  study  to  one  who  loves  such  deviatioiis  and 
can  procure  an  abundance  of  specimens. 
Chara  f odtida  A.  Br. 

Chora  fostida  A.  Braun,  in  Flora,  1835,  i,  63;  Schweiz.  Char., 
14;  Goss.  and  Germ.,  Fl.  £nv.  Par.,  697;  A.  Braun,  in  Kiypt.  Fl. 
Schlesien,  406.  Chara  vidgaris  Linn.,  Wallroth,  Fl.  Crypt.  Germ., 
11, 110;  Agardh,  Syst.  Alg.,  128;  Sprengel,  Fl.  Halen8is,4S7;  Kiitz., 
Fhyc.  gen.,  319;  Phyc.  germ.,  p.  268;  Sp.  Alg.,  523. 

Exsiccatae:  Braun,  Raben.  and  Stiz.  Char.  Exsic,  82. 

TUuatrations:  Engl.  Bot.,  V,  Tab.  386;  Coss.  and  Germ.,  Atlas, 
Tab.  37,  A. 
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Plants  monoecious,  incrusted  with  lime;  stem  .55-. 70  mm.  broad, 
distinctly  striate,  spines  small,  arising  from  the  furrovos,  stipular  ring 
small,  double \  whorls  rather  numerous,  composed  of  6-10  leaves; 
leaves  corticated  except  the  upper  articulation,  which  ends  the  leaf 
in  a  sharp  point ;  bracts  four  at  the  fertile  joints,  ttoo  as  long  as,  and  two 
longer  than,  the  sporangium.  Sporangia  oblong,  .46-.80  mm.  long, 
ll-14-6triate,  crown  contracted,  spore  brown. 

Including  all  its  varieties,  this  is  a  widely  spread  and  common 
species.  In  Europe  the  normal  form  is  not  so  frequently  found  as 
some  of  the  varieties.  In  Sweden  it  is  rare,  according  to  J.  Wall- 
man  in  his  treatise  on  the  Charse  of  that  country,  and  the  statement 
accords  with  the  inference  to  be  drawn  from  Nordstedt  and  Wahl- 
stedt's  Scandinavian  Characeae,  in  which  not  one  of  the  thirty 
specimens  is  of  the  specific  type.  In  the  United  States  quite  the 
reverse  is  true. 

In  Herb.  Gray:  Diamond  Valley,  Nevada,  (Watson);  New 
Mexico  (C.  Wright,  No.  14),  and  (A.  Fendler,  No.  1026) ;  Santa 
Barbara  Co.,  California  (Dr.  Torrey) ;  San  Diego  Co.,  Cal.  (Dr. 
Palmer,  No.  437).  Ames,  Iowa  (Prof.  Bessey).  The  species  is 
probably  more  common  in  the  South  and  West  than  in  the  East. 
Yar.  longibraoteata  A.  Br. 

Chara  fatida,  var.  longibracteata,  A.  Braun,  Schweiz.  Char.,  15; 
Coss.  and  Grerm.,  FL  En  v.  Par.,  697.  Chora  longtbracteaia, 
Wallman,  Char.,  65.  Chora  vulgaris,  var.  longibracteata,iK\itz., 
Sp.  Alg.,  p.  806;   Phyc.  gen.,  819;  PhycoL  germ.,  258. 

Exsiccatae:  Braun,  Baben.  and  Stiz.  Char.  Exsic,  88. 

Illustrations  I  Coss.  and  Germ.,  Atlas  Tab.  87,  i;  Elitz.,  Tabulae 
PhycoL,  vii.  Tab.  60,  i. 

Leaves  long,  corticated  for  only  a  part  of  their  length,  upper  por- 
tion with  whorls  of  long  bracts ;  bracts  at  fertile  joints  2-8  times  the 
length  of  the  sporangia. 

This  variety,  as  the  name  indicates,  is  characterized  chiefly  by  the 
great  length  of  the  bracts;  but  it  also  differs  from  the  t3rpe  in.  being 
smaller,  whorls  more  numerous,  and  of  a  greener  appearance.  This 
is  the  common  variety  of  Europe.  With  us  the  localities  where  it 
has  been  found  are  few,  though  bounding  a  wide  extent  of  country. 

In  Herb.  Gray:  New  Mexico,  (C.  Wright,  No.  3).  Specimens  were 
received  from  Prof.  Bessey,  Ames,  Iowa,  and  Prof.  Dudley,  Ithaca, 
N.  Y.    Even  among  these  few  plants  some  variations  are  noticeable. 
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Var.  crassicaulis  A.  Br. 

Chara  /oetidoy  var.  crassicavlis  A.  Braun,  in  Flora,  1885,  i,  64 ; 
Kiitz.,  Phyc.  Germ.,  258;  Sp.  Alg.,  523.  Chara  longihracteata 
Tar.  crassicaulis  Wallman,  Char.,  65. 

Exsiccalae:  Braun,  Raben.  and  Stiz.,  Char.  Exsic,  69. 

lUustratian:  Kiitz.,  Phycol.,  vii,  Tab.  60. 

Plants  densely  incrusted  with  lime,  and  very  brittle,  giving  off  a 
disagreeable  odor,  whorls  remote,  consisting  of  5-8  short,  thick 
leaves.    Sporangia  small. 

A  very  fragile  and  homely  Chara,  most  frequently  found  in  lime- 
stone regions. 

In  Herb.  Gray,  Gunnison,  Utah,  (Powell's  Survey);  New  Mexico, 
(C.  Wright,  22,  28);  Illinois,  (Prof.  Vasey).     The  most  luxuriant 
specimens  were  sent  from  Union  Springs,  N.  Y.,  (Miss  Ladd),  and 
Battle  Creek,  Mich.,  (Mr.  Wilson). 
Chara  oontraria  A.  Br. 

Chara  cantraria  A.  Braun,  Schweiz.  Char.,  15 ;  Wallman,  Char., 
76 ;  Kiitz.,  Phycol.  Germ.,  258 ;  Sp.  Alg.,  528 ;  A.  Braun  in  Krypt. 
Fl.  Schlesien,  405.  Chara  faUida,  ybt,  contraria  Coss.  and  Germ., 
Fl.  Env.  Par.,  890. 

Exsiccatae:  Braun,  Raben.  and   Stiz.,  Char.  Exsic,  87  and  88. 

Illustrations  I  Coss.  and  Grerm.,  Fl.  Env.,  Par.,  Atlas,  Tab.  37,  F.  8; 
Kutz.,  Tabulae  Phycol.,  vii.  Tab.  61. 

Plants  monoecious,  incrusted  with  lime,  slightly  branched,  stem 
spirally  striate  .50-.  75  mm.  broad,  spines  springing  from  the  projecting 
cortical  cells y  minute,  and  numerous  in  the  younger  portions;  stipular 
nng conspicuous;  whorls  remote,  of  6-10  va^able  leaves;  upper  por- 
tion of  leaves  not  corticated  and  ending  in  an  obtuse  point,  bracts 
longer  than  the  sporangium.  Sporangia  .55-.65  mm.  long,  12-16- 
striate. 

This  species  is  closely  related  to  the  preceding,  and  is  considered 
only  a  variety  of  it  by  Cosson  and  Germain  in  their  latest  edition  of 
Flor.  dds  Env.  d'  Paris.  J.  Wallman,  Alex.  Braun,  and  others  agree 
that  C  contraria  and  C  fxtida  are  much  alike,  but  consider  the 
position  of  the  spines  a  good  distinction.  A  difference  is  also  notice- 
able in  the  younger  portions  of  the  plants.  In  C  contraria  the 
young  naked  leaves  overarch  the  apex  and  form  heads  suggesting 
those  of  Nitella  nidifica.  C.  foetida  has  the  young  leaves  more  corti- 
cated and  spreading. 

Nordstedt  and  Wahlstedt's  collection  is  rich  in  this  species ; 
several  minor  deviations  from  the  type  are  noticed  but  no  varieties 
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are  formed.    The  species  seems  to  be  as  wide-spread  as  C^fixtida ; 
and  according  to  Alex.  Braun  often  grows  with  it. 

In  Herb.  Gray,  No.  4,  6  and  9  of  Mr.  Wright's  from  New  Mexico 
represent  the  species.    It  is  mentioned  by  Mr.  Peck,  in  the  23d  Re- 
port of  the  Botanist  of  New  York,  as  being  found  in  Cedar  Lake, 
Herkimer  Co.,  N.  Y. 
Chara  ftagilis  Desv. 

Chara  /ragilis  DesY.,  A.  Braun  in  Flora,  1835,  i,  68,  Schweiz., 
Char.,  2;  Wallman,  Char.,  101;  Kiitz.,  Phyc.  Germ.,  257;  Sp.  Alg., 
p.  521 ;  Coss.  and  Germ.,  Fl.  £ny.  Par.,  680 ;  Babington,  Man.  Bot., 
11, 422;  A.  Braun  in  Krypt.  Fl.  Schlesien.  Chara pulchella  Willd., 
Agardh,  Syst.  Alg.,  129. 

Exsiccatae  :  Braun,  Raben.  and  Stiz.,  Char.  Exsic,  18. 

Illustrations:  Engl,  Bot.  Tab.,  2767 ;  Coss.  and  Germ.,  Atlas,  Tab. 
38,  Thuret.,  Ann.  Sc.  Nat.,  iii,  18,  Tab.  8  and  9. 

Plants  monoecious,  slender,  iucrusted  with  lime,  corticating  cells 
long,  three  times  the  number  of  the  leaves  in  the  whorl  next  above, 
spines  undeyeloped;  whorls  numerous,  7-9  leaved;  leaves  closely 
corticated  except  1-2  extreme  articulations  and  ending  in  an  obtuse 
point ;  bracts  mucronate,  long  as  sporangium.  Sporangia  ovoid,  13-15- 
striate,  crown  hng^  conical ^  spore  black. 

Throughout  Europe,  next  to  C  foetida,  this  is  the  most  common 
species.  It  has  a  number  of  well-marked  varieties,  some  of  which 
are  much  more  common  in  the  United  States  than  the  specific  type. 

In  Herb.  Gray,  Monterey,  Cal.,  (Bolander).    It  has  also  been  found 
at  Norfolk,  Conn.  (Dr.  Robbins) ;  Pleasant  Pond,  Essex  Co.  (Robin- 
son), and  Litchfield  Laka  (Allen). 
Var.  delicatula  A.  Br. 

Chara  fragilis,  var.  delicatula  A.  Brann  in  Krypt  Fl.  Schlesien, 
411.        Chara  deUcatula  Agardh,  Syst.  Alg.,  129. 

Plants  but  little  incrosted  with  lime,  dark  green ;  joints  of  leaves 
often  dark;  bulblets  present. 

The  absence  of  calcareous  incrustation  and  more  slender  habit 
readily  distinguishes  this  from  the  specific  type.    Those  bearing 
bulblets  have  sometimes  been  placed  as  a  sub-variety;  bulbuli/era, 
Var.  mi^or  longifolia  A.  Br. 

Chara  fragilis  var.  major  longifolia  A.  Br.  Chara  HedwigU 
Agardh,  Syst.  Alg.,  129.  Chara  JragUis  var.  HedwigU  Walhnan, 
Char.,  84;  Kiitz.,  Phyc.  gen.,  319.  Chara  fragilis  var.  elongata 
Kiitz.,  Sp.  Alg.,  521. 
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Exsiccatae:  Braun,  Raben.  and  Stiz.  Cbar.  Exsic,  14. 

Plants  long  and  slender,  slightly  incrusted ;  whorls  remote ;  leaves 
4-6  cm.  long.     Sporangia  large. 

This  is  an  elongated  form,  the  stem  often  obtaining  the  length  of 
some  feet  and  the  leaves  are  proportionally  long.    It  has  been  col- 
lected at  Apponaug  Fond,  R.  I.,    Hartford,  Conn.,  and  Worcester 
Mass.,  by  Dr.  Bobbins.    The  large  size  of  the  sporangia  in  contrast 
with  the  slender  leaves  and  stems  is  quite  marked.^ 
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Growth  as  a  Function  of  Cklls.     By  Charles  Skdgwick 

MiNOT. 

The  phenomena  of  growth  in  all  metazoic  animals  must  be  re- 
garded as  functions  of  the  cells,  derived  from  the  primitive  egg- 
cell, —  the  impregnated  ovum.  The  dbcussion  of  growth  from  this 
stand-point  has  not,  as  far  as  I  am  aware,  been  hitherto  attempted. 
In  the  following  pages  I  offer  for  consideration  the  arguments  and 
conclusions  I  have  gathered  as  to  the  factors  which  determine 
growth. 

The  measure  of  growth  usually  adopted  is  the  weight  of  the  body — 
but  this  does  not  determine  necessarily  the  increase  in  the  amount  of 
living  matter,  because  not  only  does  the  protoplasm  of  the  cells  in- 
crease, but  also  the  intercellular  substances,  the  non-living  matters 
enclosed  in  the  protoplasm,  and  the  water  with  which  the  albumen - 
oids  are  imbibed.  Evidently  unless  the  proportion  remains  the  same 
between  the  vitalized  and  the  dead  substances  the  weight  of  the  body 
does  not  indicate  with  exactitude  the  amount  of  the  living  matter — 
yet  this  would  certainly  be  the  most  satisfactory  measure  of  growth. 
If,  on  the  other  hand,  we  regard  the  individual  cell  as  the  structural 
unit  and  do  not  lay  much  stress  upon  the  distinction  usually  drawn 
between  the  protoplasm  and  the  deutoplasm,  it  would  be  sufficient  to 
determine  the  number  of  cells  at  successive  periods.  At  present  at 
least  we  have  no  means  of  actually  counting  the  cells  of  the  body. 
Nor  can  we  calculate  the  number  of  cells  by  dividing  the  total 
volume  of  the  body,  which  could  be  readily  measured,  by  the  volume 
of  a  single  cell,  because  the  cells  united  in  one  body  are  of  various 
sizes.    This  difficulty  could  be  surmounted  if  we  knew  the  average 
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proportions  of  the  cells;  we  are  again  baffled  by  the  impossibility  of 
determining  thb  average.  Moreover  another  point  demands  consid- 
eration, namely,  that  the  number  of  cells  united  in  the  body  of  an 
animal  at  a  given  moment,  when  the  size  is  to  be  measured,  is  less 
than  the  whole  number  of  cells  proiluced  up  to  that  time,  because  a 
variable  number  have  died  and  fallen  off.  In  man  and  many  ani- 
mals the  loss  at  one  time  is  small  —  the  epidermis,  for  instance,  scales 
off  gradually, —  in  forms  which  moult  the  loss  at  each  moult  is  con- 
siderable, while  in  starfishes,  for  example,  an  accident  may  cause  the 
loss  of  several  arms,  equal  collectively  to  half  or  more  than  half  of 
the  total  weight  In  weighing,  these  losses  are  not  taken  into 
acftount. 

These  considerations  suffice,  I  think,  to  demonstrate  that  the 
weight  of  an  animal  is  not  an  entirely  accurate  and  satisfactory 
measure  of  growth,  although  practically  it  is  our  best  standard. 
Tlie  weight  of  the  body  then  represents  the  sum  of  the  weights  of 
the  total  number  of  cells  united  in  one  individual  at  a  given  time. 
In  making  this  statement  we  assume  that  the  intercellular  substance 
18  part  of  the  single  ceUs,  an  assumption  which  seems  to  me  perfectly 
justifiable,  as  long  as  we  maintain  that  the  intercellular  substance  is 
generated  by  the  cells.  The  weight  then  in  short  depends  on:  1^,  the 
number,  2°,  the  size  of  the  cells  —  two  variables  which  are  to  be 
determined. 

In  a  previous  paper^  I  endeavored  to  prove  that  all  Metazoa  (and 
probably  all  Protozoa)  pass  through  successive  cycles,  each  cycle 
beginning  with  the  impregnated  ovum,  passing  through  youth  to  old 
age,  and  ending  with  death.  Before  death  ensues,  however,  the 
sexual  products  are  generated,  and  produce  by  their  union  a  single 
cell,  with  which  a  new  cycle  begins.  This  cell  multiplies  itself,  and 
therewith  growth  is  accomplished.  Two  fundamentally  different 
processes  here  display  themselves:  the  gradual  senescence,  which 
continually  hinders  and  delays  the  multiplication  of  the  cells,  and 
their  vital  acts,  at  last  suppressing  them  altogether  at  the  moment  of 
death;  before  senescence  conquers,  the  sexual  products  are  thrown 
off  and  effect  the  process  of  rejuvenaiion.  The  old  cycle  of  cells 
passes  away,  but  a  new  cycle  is  developed,  a  new  egg-cell  is  produced, 
endowed  with  an  extraordinary  power  of  division.  Evidently  all  the 
cells  resulting  from  one  impregnated  egg  belong  in  one  cycle  —  a 

1  Becent  InvestigatioiiB  of  Embryologists.     Proo.'  Bost.  Soc.  Nat  Hist,  xix 
aW7),  167. 
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view  identical  with  that  advanced  by  Huxley  in  his  paper^  on  animal 
individuality.  Huxley  maintained  that  all  the  animals  or  parts 
arising  from  one  egg  represent  collectively  but  a  single  individual. 
Huxley's  idea  appears  to  me  extremely  valuable,  although  it  seems 
to  me  that  the  use  of  the  word  individual  is  unfortunate  and  that 
cycle  is  less  misleading.  Individual  is  ordinarily  used  in  the  same  sense 
as  *^ person**  is  now  employed  by  Haeckel  and  his  followers;  I  would 
therefore  suggest  biad  as  a  still  more  appropriate  term  to  designate 
a  separate  animal  (or  vegetable)  existence.  Thus  each  Protozoon  is 
a  unicellular  biad,  every  Coelenterate  or  Bryozoic  zooid,  and  every 
individual  of  the  higher  animals,  whether  produced  organically  like 
the  Aphides,  or  the  budded  Naids  or  not,  is  a  biad.  The  point  to 
which  I  wish  to  call  attention  is  that  the  number  of  biads  in  one 
cycle  of  cells  varies;  in . Hydroids,  Bryozoa,  Cestods,  Nais,  many 
Tunicates,  Aphis,  etc.,  there  are  several;  in  other,  especially  the 
higher,  animals  there  is  one  biad.  Growth  may  be  defined  as  a 
function  of  the  rejuvenescence  effected  by  impregnation:  hence  to 
measure  growth  the  whole  number  of  cells  living  at  a  given  time 
must  all  be  taken  into  account,  no  matter  whether  they  are  so 
arranged  as  to  form  one,  several,  or  many  biads.  The  growth  of  a 
single  Hydroid  cannot  be  compared  with  that  of  a  mammal,  but  only 
the  growth  of  a  whole  colony  can  be  compared,  otherwise  the  com- 
parison is  not  made  between  phenomena  of  the  same  category. 

Incidentally,  I  will  express  my  opinion  that  it  is  incorrect  to 
say:  —  the  impulse  or  stimulus  to  develop  proceeds  fh>m  the  spermat- 
ozoon. That  expression  was  allowable  only  so  long  as  it  was  unde- 
cided whether  the  spermatozoon  merely  influenced  the  egg,  or  also 
actually  united  with  it.  Since  we  must  now  probably  regard  actual 
fusion  of  the  two  elements,  male  and  female,  as  the  universal  means 
of  fecundation,  we  can  no  longer  assume  that  the  egg  is  passive  and 
the  semen  an  active  stimulus.  Certainly,  because  the  e^  does  not 
move  and  the  spermatozoon  is  active,  is  no  reason  at  all  for  saying 
that  in  the  entirely  different  functions  of  growth  the  same  relative 
passiveness  and  activity  exist.  Probably  neither  one  nor  the  other 
sexual  product  can  properly  be  called  the  stimulus,  but  it  must  rather 
be  said,  the  impulse  to  divide  arises  from  the  fusion  of  the  sperma- 
tozoon with  the  egg.  The  moment  of  fusion,  then,  is  the  moment 
when  growth  of  the  new  cycle  begins. 

^  Edlnb.  N^w  FbU.  Joum.,  Liix  (1862),  172. 
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From  the  impregnated  egg  are  bom  successive  generations  of  cells; 
now  the  process  of  division  necessitates  the  disappearance  of  the 
parent  generation,  so  that  two  generations  of  cells  cannot  exist  at 
once,  except  when  they  are  of  different  lineage.  If  all  the  members 
of  each  cell  generation  were  bom  after  the  same  interval  then  growth 
would  proceed  by  jumps;  that  it  does  not  do  so  is  due  to  the  fact 
that  some  cells  are  formed  later,  others  earlier  than  the  rest  of  their 
generation,  hence  it  comes  that  alongside  of  cells  of  the  n*  gener- 
ation there  may  exist  others  belonging  to  the  n  ^  2%  or  to  the 
n±a^  generation.  Thus  it  comes  that  we  can  say  merely,  that  at  a 
given  moment'  the  cells  of  the  body  belong  to  the  n'^  generation, 
upon  the  average.  Upon  this  basis  it  becomes  perfectly  accurate  to  say 
that  the  phenomena  of  growth  depend  upon  the  succession  of  cell 
generations.  Starting  from  this  conception  I  think  the  following  fac- 
tors may  be  established. 

1.  The  number  of  cells  increa$e  in  geometrical  ratio.  Although 
there  may  exist  in  the  body  at  the  same  time  cells  belonging  to  gen- 
erations which,  counted  in  the  order  of  their  numerical  sequence,  are 
some  previous,  some  subsequent,  to  the  ninth  generation,  or  that  gener- 
ation to  which  the  average  of  the  cells  belong,  nevertheless  there  is 
no  inaccuracy  in  saying  that  at  a  given  time  the  number  of  cells  de- 
pends upon  the  number  of  the  generation.  This  unequal  rate  of 
division  is  very  important  in  determining  the  course  of  embryo- 
logical  development,  being  indeed  as  I  have  elsewhere  shown  (1.  c.) 
the  most  marked  characteristic  distinguishing  the  ectoderm  from  the 
entoderm.  To  return:  we  may  assume  that  the  number  of  cells  is 
doubled  at  every  division,  the  least  possible  increase  (to  the  slight 
inaccuracy  of  this  assumption  I  shall  recur) ;  according  to  it,  the  gen- 
erations would  run  1,  (egg  cell)  2,  4,  8,  16  and  so  on.  At  a  given 
time  or  after  n  divisions  there  would  be  one  cell,  pnt  =  z,  the  basis 
of  the  progression,  multiplied  by  6,  the  ratio  (in  this  case  6  =  2) 
raised  to  the  n  —  2*  power:  — 

n**  generation  of  cells  =  z  (ft'*^). 

2.  The  rate  of  muUipUeation  increases.  This  Is  a  corollary  of  the 
proposition  that  the  multiplication  of  the  cells  is  a  geometrical  pro- 
gression ;  since  however  growth  is  not  indefinite,  this  increase  must  be 
counteracted  by  some  means.  The  cessation  of  growth  is  doubtless 
partly  to  be  accounted  for  by  the  death  and  loss  of  a  portion  of  the 
cells,  such  as  we  know  to  occur  in  the  epidermis  and  some  other 
parts,  but  we  have  no  reasons  for  supposing  that  this  loss  increases  so 
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as  to  continually  counterbalance  the  multiplication  of  the  cells.    Let 
a  =  number  of  cells  lost,  then  the  n^  generation =2^*"*  —  oz. 

S.     The  intervaU  between  the  births  of  ttvo  successive  generations 
continually  increases,  or,  in  other  words  the  frequency  of  the  divisions 
continually  diminishes.     From  our  point  of  view  this  change  is  the 
most  important  alteraticm  produced  by  senescence;  that  it  really  oc- 
curs is  not  only  a  deduction,  but  is  also  shown  by  actual  observation ; 
for  no  one  can  question  that  the  division  of  the  cells  during  segmen- 
tation of  the  yolk  proceeds  at  shorter  intervals  than  during   adult 
life;  thus  in  an  egg  say  8  or  10,  perhaps  more,  generations  of  cells 
may  be  born  in  the  course  of  a  single  day,  all  the  cells  dividing;  but 
we  cannot  for  an  instant  imagine  that  all   the  cells  of  the  human 
adult,  for  example,  divide  upon  an  average  even  once  a  day,  —  more 
probably  a  new  generation   of  cells  does  not  appear  in  an  adult 
animal  as  often  even  as  once  a  year.     Possibly  the  rate  at  which 
segmentation  occurs  may  offer  an  opportunity   of  discovering  the 
rate  at  which  the  intervals  between  the  divisions  increases,  but  at 
present  at  least  it  is  impossible  to  determine  the  frequency  of  the 
divisions  either  in  the  adult  or  the  embryo;  all  that  we  know  is  that 
the  frequency  diminishes. 

We  have  next  to  consider  growth  as  a  function  of  the  time;  we 
will  construct  a  formula  in  which  the  abscissae  x  shall  equal  the  time 
and  z  the  ordinates,  the  number  of  cells.    Let  x  =  the  interval  be- 
tween impregnation  and  the  first  division  and  let  it  be  the  unit  of 
time.    Let  c""^  be  the  coefficient  of  senescence,  which  determines 
the  increase  in  the  intervals  between  the  generations  of  cells.    I  have 
given  it  the  exponent  "~^  merely  to  suggest  to    the    eye  by  the 
formula  that  the  senescence  rises  with  each  generation,    c  is  not 
necessarily  a  constant  even  for  a  given  individual,  but  may  be  the 
product  of  variable  factors — these  factors,  which  determine  the 
course  of  the  development  of  senescence,  are  unknown.     The  n^ 
generation  then  will  exist  at  the  following  time  after  impregnation  : 

X  re*— 1) 

X  -f  xc  +  xc«  -f  a;c«  -f +x<f^  =     ^_^   ^' 

The  time  of  the  existence  and  the  number  of  cells  of  the  n^  gen- 
eration are  given  by  the  following  formula:  — 

X  (c-  —  1) 

-^^ — ^  =  xlr^  —  az. 

c  —  1 

,      .  hence  :  x  =  ^=— Ti  («*""*  —  ««)  ^ 
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which  determines  the  namber  of  cells  existing  at  a  given  time  after 
impregnation. 

We  turn  now  to  the  consideration  of  the  weight  of  the  cells,  which 
yaries  in  several  definite  ways. 

4.  The  weight  of  the  cells  diminishes  at  every  division  and  offainAn- 
creases  untU  the  cells  regain  approximately  their  original  size.  This 
proposition  becomes  evident  upon  the  mere  comparison  of  the  tissues 
of  adult  and  young  individuals  of  the  same  species,  for  we  find  that 
the  cells  retain  about  the  same  dimensions,  although  the  size  of  the 
cell  diminishes  by  half  at  every  division,  because  the  whole  amount 
of  matter  originally  in  one  cell  separates  into  two.  To  counteract 
this  repeatedly  recurring  diminution  the  daughter  cells  must  grow  up 
again  to  the  parental  size  —  in  the  case  of  unicellular  animals,  in  the 
embryo,  in  cartilage,  etc.,  it  can  be  actually  seen  that  this  restoration 
of  the  size  occurs.  We  must  regard  this  periodical  vacillation  as  a 
general  phenomenon. 

5.  The  toeighl  of  the  cells  may  alter  in  one  direction  during  several 
generations.  That  in  the  course  of  development  the  cells  do  essen- 
tially change  their  size  is  evident  from  the  fact  that  the  cells  of  each 
germ-layer  of  the  embryo  are  all  of  about  the  same  size,  while  in  the 
adult  and  differentiated  tissues,  the  size  varies  greatly.  Studies  upon 
the  exact  succession  of  these  changes  have  been  published  upon  man 
by  Harti'ng^  and  upon  insects  by  the  two  Landois,'  the  only  special 
investigations  upon  this  subject  with  which  I  am  acquainted.  Prob- 
ably however  the  changes  in  one  direction  are  counterbalanced  by 
changes  in  the  opposite  direction  in  other  cells,  and  in  any  case  the 
average  weight  of  the  cells  cannot  alter  to  any  great  extent. 

There  is,  however,  one  very  important  exception.  The  egg  is 
always  greatly  larger  than  the  histological  elements  either  of  its 
parent  cycle,  or  of  its  own  cycle.  During  the  process  of  segmenta- 
tion the  diminution  in  the  size  of  the  cells  continues  for  a  consider- 
able number  of  generations,  during  which  there  is  either  no,  or  at 
most  a  very  slight,  change  in  the  total  weight  of  the  embryo;  hence 
also  the  diminution  increases  as  the  cells  multiply,  until  the  normal 
size  of  the  elements  is  reached,  when  the  enlargement  of  the  single 
cells  counterbalances  the  diminution  of  size  at  each  division,  as  above 

>    Harting.    Becherches  micrometriqaer  dor  le  Develop,  dee  Tlasiu  et  dea  Or- 
gaaes  dn  Corps  humain.    Utieoht.  1840. 

*  Lmdois.    ZeitBobr.  f.  wlss.  Zool.,  xv,  (1865),  SOT. 
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described.  This  law  applies  I  belieye  to  all  the  Metaxoa,  witk  the 
exception  of  the  ttponges.  On  another  occasion  1  hope  to  show  that 
similar  alterations  of  size  play  the  part  of  an  important  factor  in  the 
development  of  epithelium. 

6.  The  tame  cell  may  vary  in  weight.  Soch  yariaiions  occur  (1), 
through  alterations  produced  by  the  normal  functional  activity  of  the 
cells:  such  alterations  have  for  instance  been  observed  by  Heid- 
enhain,  Kiihne,  and  many  others  in  the  cells  <^  the  salivary  and 
pancreatic  glands;  (2),  through  changes  in  the  non-protoplasmatic  por- 
tions of  the  cells,  as  when  water  is  lost  or  accumulated  by  the  tissues, 
or  when  the  fat  varies.  These  variations  are  very  great,  yet  by  con- 
fining our  attention  to  the  average  weights,  we  conclude  that  the 
cells  diminish  rapidly  in  size  during  the  segmentation  of  the  yolk,  and 
afterwards  change  but  little  if  at  all — thus  marking  off  two  distinct 
periods:  the  first  short,  the  second  long. 

Our  previous  formula  was  for  the  number  of  cells  entering  into  the 
composition  of  the  body  at  a  given  moment  of  time.  To  determine 
the  weight  of  the  body,  the  total  number  of  cells  must  be  multiplied 
by  their  average  weight.  Let  y  be  the  unit  of  weight  and  wy  the 
weight  of  a  single  cell.  Now,  this  weight  is  not  constant  but  yaries 
as  a  function  of  the  time,  hence  we  must  multiply  the  number  of  cells 
into  •/  (w)  y.    Therefore:  — 

X  =      ^^1     (zlr-^  —  Qz)  '/(ft)  y 

in  which 

X  =  interval  between  impregnation  and  first  dirision,  or  the 

unit  of  time. 
c= coefficient  of  senescence,  which  determines  the  frequency 

of  the  divisions, 
z  =  number  of  cells  originally  =  one  egg-cell, 
b  =  ratio  of  multiplication. 
n= number  of  cell  generations. 
a=  number  of  cells  lost. 
y  =  unit  of  weight 
wy  =  weight  of  single  cell. 
We  now  have  an  equation  for  determining  the  curve  of  growth  aa 
indicated  by  the  weight  of  the  body.    This  equation  cannot  be  said 
to  have  any  mathematical  value,  because  of  all  the  quantities  we 
know  exactiy  and  certainly  only  the  time  x  and  the  number  of  cells 
(2=:1)  when  growth  begins.    Nerertheless  I  have  constructed  the 
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formula,  because  each  letter  being  a  symbol  for  a  factor  that  would 
otherwise  be  described  by  a  whole  sentence,  the  formula  is  much 
more  concise  and  renders  the  relations  of  the  factors  evident  at  a 
glance,  when  the  meaning  of  the  symbols  has  been  leamt.  It  shows 
that  the  weight  of  the  body,  leaving  out  of  account  the  cells  which 
die  and  fall  off  is  determined  by 

1,  the  number  of  cells. 

8,  their  average  weight. 
The  number  of  cells  is  determined  by 

1,  the  ratio  of  multiplication;  ue.^  the  number  of  cells  pro- 

duced at  each  division. 

2,  the  frequency  of  the  divisions,  Le,,  the  rapidity  with  which 

the  successive  generations  follow  one  another. 
Hence  the  weight  is  ^determined  by  — 

1,  the  ratio  of  multiplication. 

2,  the  frequency  of  division. 
8,  the  weight  of  the  cells. 
4,  the  loss  of  cells. 

The  fourth  factor  probably  varies  greatly  in  different  individuals, 
even  of  the  same  species,  and  is  partly  if  not  mainly  determined  by 
external  circumstances.  The  first  factor  is  probably  almost  constant, 
and  would  therefore,  if  acting  alone,  cause  the  growth  to  be  a  geo- 
metrical progression,  presupposing  that  the  daugbter-cells  attain 
the  parental  sise  after  each  division.  The  ordinary  method  of  the 
multiplication  of  cells  is  by  division  into  two  daughter-cells.  In  var- 
ious instances  however  the  number  of  cells  arising  at  once  from  the 
parent  cell  is  much  greater  (large  cells  of  medulla  of  bone,  the 
BlfUinselnf  upper  ends  of  the  ovarian  tubes  of  insects,  etc.).  But 
these  exceptions  are  rare,  and  cannot  result  in  any  great  departure 
from  the  average  value  of  2  -j-,  for  the  number  of  cells  produced  at 
each  division.  It  cannot  be  less  than  2.  The  second  factor  is  a 
function  of  senescence,  and  as  far  as  I  am  aware  has  never  before 
been  alluded  to.  If  its  existence  is  as  real  as  I  believe,  its  import- 
ance is  fundamental,  and  should  be  especially  emphasized,  because 
it  introduces  us  to  a  peculiarity  in  the  manifestations  of  vital  activity, 
which  has  hitherto  remained  unnoticed.  Senescence  probably  ex- 
hibits itself  in  other  ways,  in  senile  degeneration  of  the  cells,  but  it 
need  not  be  conceived  as  an  active  process,  but  is  rather  to  be  re- 
garded hypothetically  as  due  to  the  gradual  fiiding  out  of  the  impulse 
evolved  at  the  moment  of  impregnation.     We  have  no  reason  for 
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thinking  that  senescence  is  a  distinct  phenomenon,  from  the  gradual 
disappearance  of  the  rejuvenation.  The  third  factor ,  the  weight  of 
the  cells,  diminishes  rapidly  at  first,  then  remaining  nearly  constant. 
The  rapid  changes  occur  in  the  earliest  embryonic  period,  hence  we 
conclude  that  in  />o5/-embryonic  growth  the  main  factors  are  (1),  the 
rate  of  multiplication,  (2),  the  senescence.  These  therefore  are  the 
most  important  to  us,  since  it  is  only  post-embryonic  growth  which 
we  can  readily  study.  The  growth  of  animals  has  been  measured  in 
very  few  cases.  Of  recent  investigations  I  will  refer  especially  to 
those  of  Semper^  on  Lymnaeus^  which  are  not  so  generally  known  as 
they  deserve.  The  observations  upon  man  are  more  extensive  and 
reliable.  By  far  the  most  valuable  and  trustworthy  are  the  statistics 
published  by  Gould,  and  the  recently  .published  paper  by  Dr  Bow- 
ditch.  The  older  observations  of  Quetelet  are,  as  we  know  through 
Bowditch'  and  Paghiani',  inaccurate,  because  he  tabulated  only  picked 
cases.  This  is  to  be  especially  noted  because  the  conclusions  of 
Quetelet  are  very  generally  repeated  in  text  books,  and  even  in  the 
second  edition  of  Foster's  Physiology^ 

It  is  probable  that  the  rate  6f  growth  in  weight  increases  for  about 
half  the  period  of  growth,  then  remains  approximately  constant  for 
a  short  time  and  finally  slowly  diminishes  until  it  becomes  zero. 
Whether  in  all  animals  the  succession  of  changes  is  the  same  the 
future  will  decide.  In  man  and  some  few  animals  it  certainly  is  so. 
Of  these  phenomena,  I  offer  the  following  interpretation :  —  at  first 
the  increment  of  senescence  is  less  than  the  increment  of  the  number 
of  cells  at  each  division,  therefore  the  multiplication  of  the  cells  ob- 
tains the  upper  hand,  and  the  rate  of  growth  increases;  soon  how- 
ever the  increment  of  senescence  surpasses  the  increment  of  multipli- 
cation and  thereby  renders  the  rate  of  growth  less,  until  at  last  the 
excess  of  senescence  becomes  so  great  that  growth  ceases,  or  at  least 
becomes  so  insignificant,  that  it  only  serves  to  counterbalance  the 
loss  of  cells.  Now  since  the  cells  multiply  in  geometrical  progres- 
sion, the  senescence  cannot  increase  in  geometrical  progression 
also,  because  then  the  curve  of  growth  would  be  a  straight  line; 

1  Semper.    Arbeiten  des  zool.  soot.  Inst.  WUnbarg,  i.  (1874),  137. 

>  Bowditch.    Growth  of  children.    Eighth  Annual  Beport  of  the  State  Board  of 
Health  of  Massachusetts.    Boston*  1877. 

*  L.  Paghianl.    Sopra  alouni  fkttolr  dello  Triluppo  nmano  Atti.  real  Acad.  Sd. 
di  Torino,  xi,  (Ifarso,  1877). 

«  M.  Foster.   A  Ttatbook  of  Physiology.   2d.  Edition  (1878),  p.  6S6. 
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on  the  contrary  at  first  senescence  must  rise  in  less  than,  afterwards 
faster  than  in,  geometrical  progression.  As  we  have  seen,  senescence 
affects  the  different  cells  unequally,  and  accordingly  some  cells  are 
dividing  while  others  are  not.  In  the  mature  body  it  appears  that  a 
minority  of  the  cells  are  in  process  of  division  while  the  majority  are 
not 

At  the  time  when  senescence  has  nearly  produced  a  cessation  of 
growth,  the  animal  is  mature  and  the  sexual  products  arise,  and  ac- 
complish the  office  of  rejuvenation.  The  intimate  connection  of  ma- 
turity and  of  the  development  of  the  e^;s  and  sperma,  must  lead  to 
the  hypothesis  of  a  causal  connection  which  we  can  express  by  Bay- 
inQ  the  exhaiktlion  of  the  rejuvenating  poioer  becomes  the  stimulus  for 
the  formation  of  the  sexual  products.  This  view  is  very  similar  to  the 
theory  of  rejuvenation  among  Infusoria,  as  brought  forward  by 
BUtschli  in  his  work  on  the  **  Eizelle,^'  Further  interesting  specu- 
lations suggest  themselves,  but  where  the  phenomena  themselves  are 
so  vaguely  known,  speculation  Is  unsafe  and  must  be  renounced. 

The  curve  of  growth  evidently  determines  the  size  of  the  animal^  for 
at  the  time  when  the  rate  of  growth  of  the  body  in  weight  becomes 
zero,  the  animal  has  attained  its  maximum  size.  It  appears  to  me  a 
perfectly  safe  conclusion  that  in  small  animals  the  senescence  gains 
the  mastery  quicker  than  in  large  animals;  otherwise  stated,  that  the 
juvenescence  is  less  powerful  in  small  than  in  large  animals.  More- 
over, although  we  have  no  very  accurate  knowledge  as  to  the  length 
of  life  of  most  animals,  yet  in  a  rough  way  we  know  that  the  larger 
an  animal  the  longer  it  lives;  this  confirms  the  idea  that  in  large 
animals  senescence  proceeds  more  slowly  than  in  smaller  ones.  The 
age  and  size  of  animals  are  thus  brought  into  intimate  correlation, 
but  it  does  not  follow  that  all  animals  of  the  same  size  live  to  the 
same  age  —  this,  if  true,  would  oblige  us  to  assume  that  the  original 
frequency  of  the  cell  divisions,  in  other  words  the  interval  between 
impregnation  and  the  first  division  of  the  yolk  is  always  the  same. 
We  must  on  the  contrary  conceive  that  it  is  very  unequal,  so  that 
though  the  senescence  of  the  corresponding  QfiW-generations  of  two 
species  of  the  same  mature  size  may  be  equal  in  quantity,  yet  in  that 
species  in  which  the  original  interval  was  greatest,  the  n**  generation 
will  come  later  and  therefore  that  species  will  be  the  longer  lived.  I 
insert  these  remarks  to  avoid  the  possibility  of  conveying  the  im« 


Mlnot.]  200  [Mareh  5, 

pression  that  I  should  expect  to  find,  according  to  my  theory,  a  rigid 
cotTespondence  between  size  and  age. 

In  small  animals  then  the  number  of  cells  in  a  single  cycle  is  less 
tban  in  large  animals.  To  aToid  misapprehension  I  must  recall  that 
the  size  of  animals  is  not  a  true  index  of  the  number  of  cells  in  their 
bodies,  for  in  different  species  the  size  of  the  cells  often  varies;  for 
example,  the  cells  are  very  small  in  starfishes,  but  very  large  in  frogs, 
two  animals  of  about  the  same  bulk,  but  evidently  composed  of 
widely  different  numbers  of  cells. 

From  all  these  considerations  we  are  forced  to  attribute  a  different 
and  characteristic  value  to  the  coefficient  of  senescence  in  every  species 
of  animals.  Since  the  rate  of  multiplication  of  the  cells  is  about  (if  not 
exactly),  the  same  in  all  animalSf  the  variations  in  the  natural  size  and 
length  of  life  in  animals  must  depend  first,  upon  the  coefficient  of  sen- 
escence, second,  upon  the  original  interval  betufeen  the  cell  generations, 
or  the  length  of  life  of  each  generation.  The  specific  curve  of  growth 
may  be  altered  by  external  circumstances,  as  when  a  poorly  fed 
animal  remains  undersized. 

As  far  as  I  can  judge  the  whole  series  of  views  here  advanced  must 
apply  with  equal  force  to  plants,  if  the  terms  egg  and  spermatozoon 
are  replaced  by  the  proper  equivalents.  Upon  this  point,  however, 
I  can  venture  no  decided  opinion,  but  leave  the  decision  to  others. 

In  many  cases  it  is  much  more  convenient  to  measure  the  length  of 
the  animal  than  its  weight,  and  it  is  therefore  important  to  decide 
whether  the  rate  of  growth  can  be  determined  by  measuring  one 
dimension.  As  the  body  grows  in  three  dimensions  of  space,  it  is 
evident  that  the  length  cannot  be  a  just  measure  unless  indeed  it 
always  retains  the  same  proportion  to  the  other  two  dimensions. 
Probably  this  proportion  is  not  constant  in  animals  any  more  than  in 
man.  Bowditch,  /.c,  p.  50-51,  has  shown  that  in  boys  and  girls  the 
number  of  pounds  per  inch  of  height  constantly  increases  but  very 
much  more  slowly  than  the  curves  of  the  diameters — hence  we  must 
conclude  that  the  growth  in  one  dimension  (height)  is  enormously 
greater  than  in  the  average  of  the  other  two  (diameter  of  the  body). 
Nevertheless  the  curve  of  growth  in  height  after  the  eleventh  year, 
although  not  really  parallel  with  the  curve  for  the  weights  (see 
Bowditch  Lc,  plate  I) ,  is  yet  similar  in  its  course.  The  bearing  of 
these  facts  becomes  plainer  if  it  is  borne  in  mind  that  in  reality 
growth,  defined  as  a  function  of  the  multiplication  of  cells,  occurs 
only  in  one  plane.    This  is  proved  by  the  following  arguments. 
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Let  ns  assume  that  tbe  cells  are  all  spherical,  and  further  &at  the 
parent  cells  divide  in  two  —  then  the  division  of  each  cell  can  occur 
only  in  one  single  plane.  Even  if  the  number  of  cells  produced  at 
one  time  is  greater  than  two,  still  as  long  as  thej  are  not  more  than 
six  in  number  they  can  arrange  themselves  in  one  plane  around  the 
parent  cell.  In  the  majority  of  cases  the  cells  are  not  spherical  nor 
even  spheroidal,  but  usually  compressed,  so  that  a  greater  number 
than  six  cells  could  arrange  themselves  in  one  plane  in  contact  with 
one  another.  If  the  cells  instead  of  remaining  in  contact  with  one 
another,  as  is  usual,  could  separate,  an  indefinite  enlargement  in  one 
plane  could  occur.  We  say  therefore:  The  multiplication  of  every  cell 
occurs  in  one  plane  only;  if  the  planes  for  all  the  cells  of  one  body  were 
parallelj  then  the  growth  of  the  body  would  he  confined  to  one  plane; 
since  however  the  planes  of  division  for  the  neighbouring  cells  are 
not  parallel  but  vary  towards  all  three  dimensions  of  space,  therefore 
the  body  grows  in  all  directions.  It  now  becomes  evident  that  if  the 
proportion  of  the  cells  dividing  in  each  one  of  the  three  dimensions 
remains  nearly  the  same  throughout  life,  then  determining  any  one 
dimension  of  the  body  must  give  an  approximately  accurate  curve  of 
growth  —  a  conclusion  of  practical  value  rather  than  of  theoretic 
importance. 

The  relation  of  the  planes  of  divisions  of  the  single  cells  to  one 
another  is,  as  I  may  incidentally  remark  before  concluding,  an  ex- 
tremely important  factor  in  the  processes  of  histological  differentia- 
tion, a  subject  which  I  hope  shortly  to  discuss  elsewhere.  Thus  in 
all  epitheliums,  composed  of  only  a  single  layer  of  cells,  the  plane  of 
division  must  be  parallel  to  the  surface  of  tbe  epithelium.  In  the 
early  stages  of  embryonic  life,  for  instance  in  the  epiblast,  which 
really  is  an  epithelium,  the  division  of  the  cells  has,  especially  in  in- 
vertebrates, been  again  and  again  seen  to  occur  in  a  plane  parallel 
to  the  surface  of  the  layer.  To  give  one  more  example,  in  nerves 
the  plane  of  divbion  must  be  parallel  with  the  fibres.  I  think  there 
can  be  no  question  that  for  every  tissue  there  is  a  special  and  char- 
acteristic relation  of  the  planes  of  division  of  the  single  cells  to  one 
another.  The  further  discussion  of  these  relations  must  be  foregone 
as  aside  from  the  objects  of  this  article. 

It  remains  for  me  to  express  my  thanks  to  Dr.  H.  P.  Bowditch,  and 
to  Prof.  Chas.  B.  Cross  for  their  valuable  hints  and  suggestions. 
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General  Meeting.    March  19, 1879. 

The  President,  Mr.  T.  T,  Bouvd,  in  the  chair.  Seventeen 
persons  present. 

Dr.  B.  Joy  JejSries  read  a  paper  on  various  phenomena  of 
color  blindness  and  color  perception. 

Pro£  P.  F.  Reinsch  described  some  supposed  microscopic 
oi'ganisms,  observed  in  slate  from  low  strata  of  Silurian 
formation  in  Illinois,  and  from  the  anthracite  coal  of  Penn- 
sylvania. 

General  Meetmg.    April  2, 1879. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Forty-three 
persons  present. 

The  following  papers  were  read : 

Preliminart  Notice  of  certain  Laws  of  Histological 
Differentiation.    Bt  Charles  Sedgwick  Minot. 

The  following  article  contains  certain  results,  which  I  think  may 
be  safely  deduced  from  various  data,  familiar  to  histologists.  It  has 
been  my  effort  to  formulate  such  general  laws  relating  to  the  pro- 
cesses of  histological  differentiation,  as  I  could  gather  either  from 
the  writings  of  others  or  from  my  own  studies.  Some  of  the  con- 
clusions thus  formulated,  I  now  publish  in  the  hope  that  they  may 
prove  of  some  interest  and  value  to  others. 

1.  The  mowt  primitive  form  of  tissue  is  an  epithelium  composed  of  a 
tingle  row  of  polyhedral  edU  of  equal  height.  It  is  well  known 
that  the  two  germinal  layers  in  all  animals,  in  which  they  have  been 
studied,  first  appear  as  simple  epitheliums.  There  is  in  the  em- 
bryonic life  of  many  invertebrate  animals  a  stage,  during  which  the 
whole  body  consists  solely  of  epithelial  tissues.  In  the  primitive 
epithelium  the  cells  when  viewed  from  the  surface  are  always  irreg- 
ular in  outline,  and  usually  5-6  sided,  sometimes  7  (or  perhaps 
more)  sided,  but  probably  never  four-sided,  except  occasionally 
isolated  cells  which  assume  that  outline.  There  is  a  round  or  nearly 
round  nucleus  in  the  central  part  of  each  cell.  In  every  epithelial 
cell  three  axes  may  be  distinguished,  two  parallel  and  one  perpen- 
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dicular  to  the  surface  of  the  layer,  of  which  the  cell  forms  a  part. 
In  the  primitive  epitheliums  of  the  embryo  these  three  axes  are 
nearly  equal  in  length,  hence  the  tissue  is  said  to  be  composed  of 
cubical  cells.  That  these  characteristics  are  true  of  all  classes  can- 
not, I  think,  be  questioned  by  any  one  who  will  consult  those  em- 
bryological  memoirs  in  which  accurate  histological  figures  of  the 
early  stages  are  given.  That  the  germinal  layers  have  the  charac- 
teristics described  I  can  affirm  from  direct  observations  of  my  own 
upon  Toxopneustes,  Doris,  Lymnaeus,  Ancula,  Clepsina,  Leptoplana. 
Falaemon,  etc.,  and  certain  vertebrates.  These  early  features  are 
sooner  or  later  in  part  obliterated. 

2.  Very  early  in  the  course  of  devdopmerU  the  eetodermic  ceUs  he^ 
come  smaller  amd  multiply  faster  than  the  cells  of  the  entoderm.  This 
fact,  which  I  have  pointed  out  in  a  previous  publication^  seems  to 
have  hitherto  escaped  notice.  It  appears  to  me  to  have  great  im- 
portance, for  it  indicates  a  definite  and  fundamental  difierence  be- 
tween the  two  germinal  layers.  The  large  size  of  the  eetodermic 
ceUs  is  accompanied  and  perhaps  caused  by  the  development  of  yolk 
granules,  which  apparently  are  almost  if  not  quite  confined  to  the 
entoderm. 

In  my  article  just  cited,  I  have  referred  to  certain  observations 
that  do  not  accord  with  the  generalisation  made.  To  those  observa- 
tions I  am  still  inclined  to  attach  little  importance.  Since  my  first 
paper  appeared,  a  most  important  exception  has  been  made  known. 
In  the  sponge  embryo,  at  the  time  it  assumes  the  characteristic  egg 
shape,  there  are,  as  is  well  known,  two  distinct  parts,  which  apparently 
correspond  perfectly  to  the  two  first  layers  of  the  diaderm'  of  the 
remaining  Metazoa, —  one  half  of  the  larva  is  composed  of  compar- 
atively small  ciliated  cells,  apparently  the  analogue  of  the  ectoderm 
in  other  larvse,  and  one  half  of  very  large  cells,  charged  with  nutri- 
tive granules,  having  in  short  the  characteristic  features  of  ento- 
dermal  cells.  F.  £.  Schulze  and  Mecznikow  both  agreed  in  re- 
garding the  large  celled  layer  as  entoderm,  the  other  as  ectoderm. 

>  Proo.  Boston  Soe.  Nat.  Hlit.,  xiz,  166,  (1877). 

*  The  term  diaderm  is  tued  to  designate  that  stage  in  which  the  two  layers  ento- 
denn  and  ectoderm  are  clearly  differentiated.  This  designation  is  preferable  to 
any  other  I  know,  because  it  indicates  the  essential  feature,  the  presence  of  two 
distinct  layers,  that  feature  which  forms  the  basis  of  animal  morphology.  The  ex- 
istence of  the  diaderm  is  an  established  fkct,  while  the  existence  of  the  GastnUa  is 
at  least  doubtflil  in  some  oases.  It  must  be  remembered  also  that  the  formation  of 
two  layers  often  precedes  the  formation  of  the  gastnUa. 
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It  was  not,  howerer,  till  recently,  that  the  metamorphosis  of  the  em- 
bryo was  followed  by  F.  £.  Schulze^,  who  discovered  that  the 
apparent  entoderm  becomes  external  in  the  adult,  the  apparent 
ectoderm  internal.  This  very  interesting  discovery  obliges  us  to 
hesitate  before  accepting  the  distinction  drawn  between  the  two  germ 
layers,  as  given  above.  Or  ebe  we  must  suppose,  either  that  the  dis- 
tinction is  true  of  only  the  higher  Metazoa,  or  else  that  it  is  true  of 
all  including  the  sponges.  The  latter  alternative  is  the  more  difficult 
to  accept,  because  it  involves  the  conclusion  that  the  apparent  ecto- 
derm of  sponges  is  the  equivalent  of  the  entoderm  of  other  animals. 
The  difficulty  is  very  serious,  the  more  so  as  Schulze  is  so  careful  and 
skillful  an  observer  that  there  is  no  ground  to  suspect  an  error  of 
observation. 

The  further  differentiation  of  two  epithelial  germ  layers  depends  on 
(1)  changes  in  the  proportion  of  the  three  axes  mentioned  above;  (2) 
the  formation  of  folds;  and  (S)  differentiation  of  the  structure  of  the 
single  cells.     I  shall  speak  of  each  of  these  processes  briefly. 

3.  The  two  horizontal  axes  usually  remain  approximately  equal  to 
one  another  in  lengOi  while  the  perpendicular  axis  varies  independently 
and  to  a  much  greater  absolute  extent  I  have  already  said  that  the 
original  cells  are  nearly  equiaxial,  a  statement  that  every  histologist 
and  embryologist  can  readily  confirm.  In  the  adult  animal,  how- 
ever, the  ectoderm  varies  very  much  in  height.  The  epidermal  cells 
are  low  and  broad  in  the  Medusae  but  very  high  and  narrow  in 
Lucernaria,  or  in  Polia,  while  in  Lumbricus  they  are  moderately 
high.  In  all  vertebrates,  except  of  course  Amphioxus,  the  multipli- 
cation of  cell-layers  in  the  epidermis  introduces  a  distorting  element. 
So  also  in  the  entoderm,  the  epithelium  is  at  first  of  uniform  height, 
but  as  development  progresses  some  of  the  cells  become  higher  and 
narrower  than  at  first,  or,  as  in  the  gastric  glands  of  vertebrates,  the 
cells  at  the  base  of  involutions  become  not  only  higher  but  broader. 
It  is  not,  however,  necessary  to  enter  into  details,  which  would  only 
lead  to  the  repetition  of  familiar  facts  —  enough  has  been  said  to  show 
that  the  perpendicular  axis  is  the  most  variable  and  independent, 
while  every  one  who  has  examined  surface  views  of  epitheliums  from 
many  organs  and  species,  will  recall  that  although  the  outlines  vary 
very  much,  yet  the  two  horizontal  diameters  are,  though  not  equal, 
at  least  dimensions  of  the  same  order,  and  so  nearly  alike,  that  the 
familiar  designation  of  cylinder-epithelium  is  quite  justifiable. 

1  Zelt«ehr.  f.  win.  Zool.,  xxzi,  (1878). 
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Of  the  three  axes  the  perpendicular  is  the  most  important,  so 
much  so  that  important  conclusions  may  be  drawn  from  the  alterar 
tions  in  the  height  of  the  epithelium  alone.    If  the  original  height  be 
determined,  then  in  later  stages  any  departure  from  that  height  cor- 
responds to  a  modification,  and  if  we  can  safely  reason  from  the 
henogenetic  succession  to  the  phylogenetic,  then  the  earliest  animal 
wilh  distinct  germinal  layers,  must  have  consisted  of  two  sets  of 
cubical  layers.    Either  an  increase  or  diminution  of  the  perpendicular 
axis  must  be  regarded  as  a  variation.    Irct  us  take  the  body  cavity 
of  vertebrates  as  an  example.     The  peritoneum  is  at  first  a  layer  of 
cubical  epithelial  cells,  as  has  been  shown  by  many  authors^;  through- 
out its  greater  extent  the  cubical  cells   are  ultimately  completely 
flattened,  being  converted  into  an  endothelium.    Along  the  dorsal 
surface  of  the  body  cavity  there  are  four  bands,  two  on  each  side, 
where  the  layer  retains  its  primitive  character  for  a  longer  time;  the 
two  bands  nearest  the  mesentery  form  projecting  folds,  which  are 
converted  into  the  sexual  organs.    The  two  outer  or  lateral  bands 
form  furrows,  the  first  development  of  the  excretory  system;  the 
difierentiation  of  these  organs  depends  therefore  in  part  on  the 
preservation  of  the  primitive  form  of  the  cells.     So  in  many  other 
cases  it  will  be  found  that  in  one  part  of  an  epithelium  the  primitive 
dimensions  of  the  cells  are  preserved  longer  than  in  another  part. 
Another  point  to  be  considered  in  this  connection,  is  that  changes  in 
the  height  of  an  epithelium  are  by  no  means  Unimportant,  but  on  the 
contrary  they  are  among  the  very  most  important  and  fundamental 
of  all  the  changes  with  which  the  embryologist  has  to  deal.    It  is  on 
this  account  that  the  nature  of  the  epithelium  should  be  carefully 
considered  in  every  case.     I  may  incidentally  remark  that  it  is  for 
this  reason  that  I  have  emphasized'  in  my  articles  on  the  tracheae  of 
insects  the  fact  that  in  all  the  species  I  have  examined  the  external 
epithelium  of  the  air  tubes  is  flat.    Chun  has  stated  that  he  found  a 
cubical  epithelium,  a  view  which  seems  to  me  improbable,  for  it  would 
indicate  that  in  some  species  an  embryonic  peculiarity  is  preserved, 
which  I  know  from  direct  observations  has  certainly  disappeared 
from  closely  allied  species. 

The  nervous  system,  although  arising  from  an  epithelium,  develops 

1 1  may  mention  G5tte,  Balfour,  KSUlker,  OellACher  and  othen. 

>  Minot.    Arch.  Pbyslol.  norm.  p«thol.,  in,  1.  Amerio«n  Naturalist,  July,  1877. 
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80  that  the  distinction  of  the  axes  is  lost,  but  in  every  time  epithelium 
or  endothelium,  with  but  one  layer  of  cells,  the  distinction  is  evident. 

4.  Epitheliums  increase  their  surface  by  the  formation  of  depressions 
(invaginations),  or  of  projecting  folds  (evaginations).  This  is  a 
familiar  principle,  and  therefore  need  not  be  further  considered. 

5.  Structural  modificaiums  of  epitheliums  usually  affect  similarly 
a  whole  cluster  or  tract  of  cells,  but  rarely  isolated  cells  only.  The 
illustrations  of  this  principle  may  be  found  in  every  class  of  ani- 
mals —  as  for  instance  when  one  area  or  re^on  of  the  epidermis  is 
composed  of  higher  cells  than  the  rest  —  or  again  in  the  formation  of 
the  macula  acustica  in  the  otocysts  of  Heteropods  and  Vertebrates; 
glands  often  arise  in  this  way,  first  a  pit  is  formed,  as  in  the  peptic 
and  mucous  glands  of  vertebrate  stomachs,  and  the  little  cluster  of 
cells  lining  the  bottom  of  the  pit  are  differentiated  into  the  gland 
cells. 

The  instances  in  which  isolated  cells  are  differentiated  into  distinct 
forms  are  much  rarer,  but  are  nevertheless  oflen  important.  Thus  the 
lasso-cells  of  the  Coelenterata  are  scattered  singly,  but  show  a  ten- 
dency to  form  limited  groups.  The  numerous  unicellular  glands 
should  be  mentioned  here,  and  also  the  scale-cells  of  Lepidoptera 
and  the  hair-cells  of  Orthoptera^.  The  most  important  and  frequent 
case,  since  it  is  apparently  common  to  all  the  Metazoa,  b  the  method 
of  forming  the  egg,  by  the  modification  of  a  single  epithelial  cell. 

On  the  other  hand  there  are  cases  in  which  the  differentiation  of 
the  isolated  cells,  which  earlier  authors  have  described,  has  been 
denied  by  more  recent  investigators.  Thus  it  had  been  affirmed  that 
the  hair  cells  were  scattered  singly  in  the  epithelium  of  the  olfactory 
region,  and  of  the  auditory  ampullae  of  vertebrates,  but  Exner  as 
regards  the  first  organ  and  Kuhn  as  regards  the  second  have  afiirmed 
that  the  modification  known  as  the  hair  cells  affects  clusters,  t.  «., 
the  sensory  area  as  a  whole,  not  scattered  cells.  However  this  may 
be,  it  is  not  of  great  importance  for  us  to  know  in  connection  with 
the  present  subject,  for  it  is  unquestionable  that  both  forms  of  dif- 
ferentiation actually  occur,  and  whether  in  a  special  instance  one  or 
the  other  mode  obtains  is  a  secondary  problem. 

>  It  Is  probably  not  generally  known  that  each  scale  on  the  wings  of  moths  is, 
according  to  the  interesting  observations  of  Semper,  merely  an  outgrowth  from  a 
single  isolated  cell.  I  have  reasons  for  thinking  that  each  of  the  minute  hain, 
which  surmount  the  pores  of  the  cuticula  in  the  grasshoppers,  is  the  product  of  a 
single  cell. 
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I  regard  it  as  probable  that  the  alterations  in  the  size,  shape,  and 
position  of  the  nncleus,  which  is  at  first  spherical  in  form  and  central 
in  position  —  that  these  alterations  also  proceed  according  to  fixed 
laws,  bat  I  have  obtained  no  satisfactory  results. 

6.     The  primitive  cells  of  the  mesoderm  are  amoeboid  in  character. 
For  all  mesodermic  celb,  not  mechanically  united  to  other  cells,  but 
capable  of  independent  locomotion  by  amoeboid  movements,  I  propose 
the  collective  name  of  mesamoehoids  —  as  a  term  at  once  appropriate 
and  corresponding  to  a  natural  class  of  tissues.    The  mesamoehoids 
then  I  regard  as  the  primitive  form  of  the  cells  of  the  mesoderm, 
thus  implying  that  when  amoeboid  cells  are  found  in  the  higher 
Metazoa,  we  are  dealing  with  those  mesodermic  elements  which 
have  been  least  modified  in  the  course  of  development.    According 
to  this  view  the  wander  cells  and  white  corpuscles  in  vertebrates  re- 
present the  earliest  condition  of  the  mesoderm.     To  prove  this  thesis 
it  must  be  demonstrated  (1^  that  in  the  lowest  Metazoa  the  cells  of  the 
middle  layer  are  mainly  amoeboid  in  form,  and  (2)  that  the  mesoderm 
is  formed  in  the  young  embryo  of  the  Metazoa  as-  a  collection  of 
amoeboid  cells.    Both  these  demonstrations  can,  I  think,  be  partially 
made  by  reference  to  observations  already  published.    I  have  myself 
made  observations  which  confirm  my  views,  and  indeed,  it  was  while 
examining  a  specimen  of  Grantia  that  the  importance  of  '*  mesamo^ 
boids  "  first  struck  me. 

A,  That  the  middle  layer  of  the  sponges  consists  mainly  of 
amoeboids  cells  is  now  a  familiar  fact,  thanks  to  the  brilliant  inves> 
ligations  of  F.  £.  Schulze  and  others,  and  it  is  not  difficult  to  confirm 
these  observations.  Schulze  has  shown  that  it  is  even  from  these 
cells  that  the  sexual  products  arise.  It  has,  however,  not  yet  been 
shown  that  thb  layer  is  strictly  homologous  with  the  mesoderm. 

In  the  case  of  the  Coelenterata,  the  mesoderm  is  formed  from  sev- 
eral sources,  and  includes  :  (1)  the  reproductive  cells,  (2)  the  muscular 
fibrillae,  (8)  gelatinous  tissue,  the  cells  of  which  are  amoeboid  in 
character.  In  these  animals  the  histological  differentiation  of  the 
spermatozoa,  ova,  and  muscles  precedes  their  separation  from  the 
ectoderm  —  and  only  a  portion  of  the  mesodermic  elements  exist  in 
or  pass  through  the  mesamoeboid  stage.  We  must  therefore  be  cau- 
tious in  attributing  importance  to  the  primary  value  of  these  cells. 

jB.     In  the  embryo  of  all  metazoa  higher  than  the  Coelenterata 
amoeboid  cells  are  often  the  first  mesodermic  elements  to  appear. 
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As  regards  the  echinoderms  I  refer  to  Selenka^  and  Gotte',  who  de- 
scribe with  unquestionable  clearness  the  development  of  the  meso- 
derm out  of  the  amoeboid  cells,  of  which  it  is  at  first  solely  com- 
posed. Upon  worms  but  few  investigations  concerning  the  origin  of 
the  mesoderm  have  been  made;  in  Phascolosoma  Salenka'  states  that 
''  Bluizellen'*  arise  from  the  entoderm,  and  entering  into  the  cavity 
between  the  two  primitive  layers,  these  represent  the  first  cells  of  the 
mesoderm ;  there  cannot  be  much  doubt  that  these  so-called 
^^Blutzellen"  are  the  primitive  mesamoeboids.  In  other  forms  no 
mesamoeboids  have  been  described  —  for  example  in  the  Nemertines 
Barrois^  traces  the  mesoderm  to  epithelial  discs,  belonging  to  the 
original  ectoderm,  but  his  observations  seem  to  me  by  no  means  sat- 
is&ctory  upon  this  point,  and  when  he  describes  the  delamination  of 
the  blastula  in  Amphiporus  (Lc,f  p.  146  of  the  reprint)  as  resulting 
in  the  formation  of  the  ectoderm  and  mesoderm,  at  a  time  when  the 
entoderm  does  not  yet  exist,  he  assumes  a  method  of  formation  of  the 
germinal  layers  without  parallel  or  analogy  —  for  the  portion  which 
he  designates  as  mesoderm  corresponds  in  position  and  histological 
structure  to  what  has  been  found  to  be  the  undoubted  entoderm  in 
other  animals.  The  same  difficulties  of  incompleteness  renders  it 
impossible  to  decide  the  problem  in  hand  by  reference  to  other  in- 
vestigittions  —  though  Butschli*  mentions  no  amoeboid  cells  in 
Cucullanus,  but  on  the  contrary  figures  the  mesoderm  in  its  earliest 
stage  as  an  epithelial  plate. 

In  the  case  of  several  invertebrates  there  are  said  to  be  two  large 
cells  filled  with  yolk  granules,  and  serving  as  the  origin  of  the  meso- 
derm.    These  instances  are  Lumbricus*,  Unio^,  Pedicellina',  and 

>  Selenka.    Znr  Entwlokelang  der  Holothnrien.    Zeitschr.  f .  wiaa.  ZooL,  xxvii, 
106.    Taf.  XI,  flg>.  19-21. 

>Gdtte.    YergleletaeDde  EntwlekeliingqgeMhlehte  der  Conuital*  meditemnea. 
Arch.  f.  Mlkr.  Anmt.,  xn,  (1876),  p.  687.    Tkf  xxv,  figs.  1-0. 

•  ZettMhr.  wl8>.  Zool.,  xxv,  442. 

« J.  BmrroU.    M6moire  anr  rembiyologle  des  Nemertet.    Am.  BcL  Nat.,  Zool., 
8.  VI,  T.  VI,  (1877). 

•  Biltsohli.    Znr  EntwickelnngigMehichte  dee  Cucttllanni  elegans.     Zeiteohr. 
wfie.  Zool.,  xxvi,  (1870),  p.  IM. 

•  KowalTieky.   Embryologitohe  Studlen  an  WOrmer  and  Aiihropoden.    Mtfm. 
Aoad.  St.  P«tenb„  xvi,  (1871). 

TRabl.   UeberdieEntwickelnngageBohlohtederlialenniiachel.   Jena.  Zeitebhr., 
x.d47. 
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Clepeine^.  In  other  animak  the  entoderm  forms  lateral  diverticula 
(e.g.,  Sagitta,  tunicates,  brachiopods  and  Amphiozus),  which  are 
likewise  said  to  be  concerned  in  the  formation  of  the  mesoderm,  —  but 
whether  these  diverticula  do  really  form  the  mesodermic  tissues 
properly  so-called  is  doubtful.  In  both  modes  of  development,  as 
well  as  in  other  cases,  we  still  find  the  mesoderm  to  consist  at  an 
early  stage  either  exclusively  or  in  part  of  mesamoeboids.  I  will 
refer  to  Bobretzky's  observations  on  gasteropods*,  Biitschli  on 
Paludina',  Kowalewski  on  Pyrosoma^,  Reichenbach  on  the  cray 
fish*,  Stecker  on  Calyptrea*.  It  were  easy  to  add  to  these  references. 

It  has  long  been  known  that  the  cells  of  the  mesoderm  in  verte- 
brates are  usually  plainly  amoeboid,  and  several  authors  have  seen 
their  amoeboid  movements. 

From  this  brief  discussion  it  is  evident  that  the  two  points  neces- 
sary to  establish  our  thesis  cannot  be  certainly  proved  with  our  pres- 
ent knowledge  —  while  on  the  other  hand  the  view  advanced  of  the 
primary  importance  of  the  amoeboid  cells  of  the  mesoderm  is  quite 
plausible.  If  its  correctness  can  be  demonstrated  it  will  be  interest- 
ing to  have  discovered  it,  because  we  shall  then  have  determined 
primary  histological  differences  between  the  three  germinal  layers  in 
their  earliest  stages,  as  follows:  — 

Epithelial. 

A.  Small  cells,  mainly  protoplasmatic.    ....     Ectoderm. 

B.  Large  cells,  with  much  dentoplasm EnUniemu 

Amoeboid. 

C.  Cells  free  in  the  cavity  between  the  two  prim- 

itive layers,  ecto-  and  entoderm Mesoderm, 

In  publishing  these  preliminary  remarks  I  wish  to  add  that  I  intend 
them  only  as  forerunners  of  a  larger  work  upon  which  I  am  engaged, 
aad  in  which  I  hope  to  discuss  these  questions  at  greater  length. 

1  WbltmAn.  Bmbryology  of  Clepeine.   Quart.  Jonm.  Mier.  Boo.,  Lond.,  zvnif 
Ct877),  p.  9l2i'%i  of  the  reprint. 

s  Bobrataky.    Stadien  neber  die  emlicyoiuae*  Katwiokelong  der  GMteropodea. 
Arch,  f .  Bflkr.  Anat.,  xin,  90,  figs.  48,  77,  70,  etc. 

•  Bi&tschll.     ZeitBChr.  wiis.  Zool.,  xxix,  219,  and  xxvn,  519. 
«  Kowalewski.    Arch.  f.  Mlkr.  Anat.,  xi,  Taf .  xxxix. 

s  Reiehenbachy  Zeltschr.  wiM.  Zool.,  xxix,  123. 

•  Stecker.    Morph.  Jahrb.,  n,  636. 
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The  Kames  and  Moraines  of  New  Englakd. 
Bt  George  Frederick  Wright. 

*  In  December,  1876, 1  read  a  paper  before  this  Society  on  **  Some 
Remarkable  Gravel  Ridges  in  the  Merrimack  Valley,"  an  abstract  of 
which  was  published  with  maps,  in  Vol.  xix.  p.  47-^8  of  its  Pro- 
ceedings. A  year  previous,  a  paper  of  similar  import  was  read  be- 
fore the  Essex  Institute,  an  abstract  of  which  may  be  found  in  Vol. 
vii,  165-168,  of  their  Bulletin. 

The  phenomena  described  in  those  papers,  prove  to  be  even  more 
extensive  than  we  then  anticipated.  The  two  persons  to  whom  sci- 
ence will  be  most  indebted  for  observations  in  the  field  concerning 
the  topic  under  consideration,  are  Mr.  Warren  Upham,  of  the  New 
Hampshire  Geological  Survey,  and  Prof.  George  H.  Stone,  of  Kent's 
Hill,  Maine.  I  propose,  this  evening,  to  give  their  observations  with 
my  own,  that  the  whole  subject,  so  far  as  now  known,  — both  in  its 
phenomenal  and  theoretical  aspects,  —  may  be  before  us. 

For  detailed  descriptions  of  the  gravel  ridges  described,  you  are 
referred  to  my  previous  paper,  and  to  the  third  volume  of  the  New 
Hampshire  Geological  Report,  prepared  by  Mr.  Upham. 

The  completed  results  of  Professor  Stone's  observations  in  Maine 
will  not  appear  in  authentic  form  till  another  year  has  been  spent  in 
the  field.  For  facts  regarding  the  series  of  ridges  in  Maine,  I  am 
indebted  to  articles  by  him  in  the  Maine  Farmer,  the  Lewiston  Even- 
ing Journal,  and  to  private  correspondence. 

1.  In  Sweden  the  chief  phenomena  under  consideration  are  called 
**  Eskers,"  in  Scotland  '*  Kames,*'  which  is  the  word  adopted  by  Mr. 
Upham,  and  may  well  come  into  general  use. 

A  kame,  as  we  now  know  it,  is  a  single  ridge  of  gravel,  (or  series 
of  tortuous  and  reticulated  gravel  ridges,  occupying  a  belt  some- 
times a  quarter  of  a  mile  wide,  and  firom  twenty  to  a  hundred  feet  in 
height,)  extending  to  indefinite  distances  in  linear  direction.  The 
base  of  the  cross  section  of  a  single  ridge  is  nsually  not  more  than 
four  times  the  height,  —  the  slant  being  about  as  steep  as  the  naturo 
of  the  material  will  permit  in  the  open  air. 

2.  They  aro  composed  of  rounded  or  irregular  stones,  gravel,  sand 
and  clay.  The  stones  are  frequently  three  or  four  feet  in  diameter. 
The  extent  to  which  they  are  rounded  varies  greatly  in  different 
localities. 
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There  is,  also,  the  greatest  dirersity  as  to  stratification.  In  some 
localities  the  ridges  are  largely  of  sand  and  gravel,  and  uniformly 
with  an  anticlinal  stratification.  In  other  places  there  is  no  stratifi- 
cation at  all,  large  stones  resting  in  sand,  clay  and  gravel,  in  all  posi- 
tions and  at  all  heights.  Frequently,  for  long  distances,  one  can  walk 
upon  the  large  stones  lining  the  top  of  the  ridge. 

3.  Kames  occur  at  all  heights  above  the  sea.  In  this  vicinity  they 
come  down  to  the  sea  level.  In  the  Penobscot  valley,  above  Bangor, 
Maine,  the  sea  has  covered  them  since  their  deposition.  Fossilifer^ 
ous  marine  clays  (Leda  clays)  of  the  Champlain  period,  there  flank 
their  sides,  and  sometimes  completely  cover  them.  In  that  region, 
also,  as  elsewhere,  large  angular  boulders,  which  have  evidently  been 
transported  on  ice  flows,  are  thickly  strewn  over  ridges  of  fine  gravel 
covered  with  clay.  In  the  Penobscot  valley,  as  elsewhere,  the  bould- 
ers are  most  thickly  strewn  upon  the  northern  slopes. 

But  kames  are  not  confined  to  low  levels.  They  rise  into  the 
interior  of  Maine  and  New  Hampshire,  and  are  found  1,400  or  more 
feet  above  the  level  of  the  sea.  The  series  running  south-west  firom 
the  Rangeley  Lakes  is  at  this  height,  as  are  also  those  in  the  vicinity 
of  the  Fabyan  House  at  the  foot  of  Mt.  Washington  (1,570  ft.). 
Those  at  Colebrook,  N.  H.,  are  upwards  of  a  thousand  feet  above  the 
sea  level. 

4.  Parallel  systems  of  kames  occur  at  tolerably  regular  intervals, 
from  the  Connecticut  river  to  the  Province  of  New  Brunswick,  their 
general  course  being  from  north-west  to  south-east,  corresponding 
nearly  to  the  direction  of  the  striae  upon  the  rocks,  and,  to  a  consid- 
erable extent,  independent  of  the  present  water  courses,  I  append 
a  provisional  list  of  the  systems,  as  far  as  now  known. 

No.  I  begins  in  No.  9,  4th  range,  Aroostook  Co.,  Miune,  runs  S.  E. 
to  Houlton,  thence  more  southerly,  through  Grand  Schoodic  Lake, 
and  across  the  bend  below,  to  Little  Falls  and  the  St  Croix  Biver, 
a  distance  of  90  miles.  A  branch  from  New  Limerick  joins  this  at 
Amity. 

No.  n  begins,  so  far  as  known,  in  Hersey,  about  twenty-five  miles 
west  of  Houlton,  follows  down  the  valley  of  the  Mattawamkeag 
through  Haynesville,  Bancroft,  and  Danfbrth,  to  near  Tomah  Sta- 
tion, down  the  Tomah,  across  the  Schoodic,  into  Bailey ville,  and  so 
on  to  Meddybemps,  Denneyville  and  beyond,  nearly  opposite  Grand 
Menan  ;  about  120  miles. 
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No.  Illy  the  next  series  westward,  is  less  perfectly  made  out.  Bat 
a  long  kame  is  described  in  the  State  Geological  Report  in  the  Seboois 
Lake  region,  on  the  head  of  the  East  Branch  of  the  Penobscot.  A 
system  is  reported  from  Crystal,  down  the  Molunkus  river,  crossing 
the  Mattawamkeag  in  Eingman,  it  passes  through  Webster  to  Spring- 
field. Farther  south  they  are  reported,  west  of  Sisladobsis  Lake, 
and  in  the  upper  valley  of  the  Machias  River,  in  townships  Nos.  48, 
87  and  31.     120  miles. 

No.  IV.  About  ten  miles  farther  west,  kames  appear  from  Stacy- 
Tille  south,  down  the  Salmon  River,  at  the  mouth  of  the  Mattakeunk, 
across  from  Mattawamkeag,  and  up  the  stream  to  Lee,  and  still  far^ 
ther  south  in  township  No.  8,  and  along  the  whole  line  of  Nickatouas 
Lake,  to  the  headwaters  of  the  Narraguagus,  still  farther  south  to 
Beddington  and  the  great  Deblois  plains.  90  miles.  The  connection 
between  the  segments  of  these  last  two  series  is  not  every  where 
demonstrated. 

No.  V  begins  south-east  of  Mt.  Eatahdii!,  crosses  Millinoket 
Lake  obliquely,  near  its  foot,  runs  down  the  west  branch  of  the 
Penobscot,  near  the  foot  of  Grand  Falls;  crosses  the  valley  of 
the  Nollesemick,  thence  through  a  low  pass  down  the  Madunkeunk, 
and  through  Chester  to  Hockamock  Island,  where  it  crosses  the 
Penobscot.  Thence  it  goes  south  and  east,  through  Enfield,  Passa- 
dunkeag,  Greenbush,  Greenfield,  No.  32,  Aurora  (here  known  ad  the 
Whale's  Back),  and  so  on  through  No.  22,  to  the  great  Deblois- 
Cherryfield- Columbia  plains,  120  miles.  Series  Nos.  IV  and  V  join 
in  the  Deblois  plains. 

No.  VI  is  reported  from  the  Twin  Lakes,  on  the  west  branch  of 
the  Penobscot,  about  ten  miles  west  from  the  Katahdin  series.  It 
crosses  a  low  divide  into  the  valley  of  the  Seboois  stream,  runs  east 
of  Endless  Pond,  southward  through  Maxfield,  Howland,  Edinburg 
and  Ai^yle,  where  it  crosses  the  Penobscot  at  Olaman  Island,  thence 
south-easterly  to  Greenfield,  where  it  is  sud  to  join  the  main  E[atah- 
din  series. 

No.  VII  is  reported  as  beginning  near  Lake  Seboois  in  the  east 
part  of  Piscataquis  Co.,  and  running  south  through  Medford,  La 
Grange,  Alton,  Old  Town,  Orouo  and  Veazie.  It  is  quite  obscured 
for  two  or  three  miles  above  Bangor,  but  shows  plainly  below  as  a 
series  of  high  ridges  as  far  as  Hampden  Upper  Comer.  High  Head, 
a  little  below  Bangor,  is  a  part  of  this  system.  This  series  is  but  a 
few  miles  fix>m  the  preceding,  and  very  closely  parallel.    It  makes  a 
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remarkable  bend  to  the  westward  above  Bangor,  corresponding  to 
the  present  course  of  the  Penobscot  River. 

No.  YIII  is  somewhat  conjectural,  but  kames  are  reported  at  the 
south-east  of  Moosehead  Lake  in  Greenville,  in  Abbot,  Sangerville, 
Dover,  Garland,  Charleston,  Cornish,  Kenduskeag,  to  near  Levant, 
then,  with  some  interruption,  through  Carmel,  to  Herman  Pond; 
thence  through  West  Hampden,  into  Winterport,  where  it  runs  into 
the  Penobscot  Biver  near  Ball  Hill  cove.  80  miles.  These  are  the 
kames  described  by  Prof.  Agassiz  in  the  Atlantic  Monthly.  A  short 
series  which  we  will  not  number,  runs  from  Dexter  south  through 
Corinna,  East  Newport,  Plymouth,  to  Dixmont  Centre. 

No.  IX  hypothetically  begins  with  ridges  reported  in  No.  II,  3d 
Bange  and  Blanchard,  and  others  reported  south,  in  Mayfield  and 
Brighton,  and  others  from  the  east  end  of  Moose  Pond,  through 
Hartland,  Palmyra,  Pittsfield,  Burnham  and  Unity,  where  there  are 
extensive  sand  plains.  But  the  kame  emerges  from  the  south  side  of 
them,  and  runs  along  the  Half  Moon  stream,  into  Knox,  and  proba- 
bly through  Montville,  and  down  the  St.  George  River,  a  short  series 
from  the  west  end  of  Moon  Pond.  I  omit  a  coiyectural  line  along  the 
Kennebec,  through  Carratunk,  Bingham  and  Fairfield,  as  also  another 
conjectural  line  through  from  Dead  River,  Mercer,  Belgrade  and 
Sidney,  where  a  great  sandy  plain  corresponds  to  that  of  Deblois, 
north-east  of  Mt  Desert. 

No.  X  may  be  called  the  Saddleback  series,  b^inning  in  the  lee 
of  Saddleback  mountain,  as  the  Katahdin  series  does  in  the  lee  of 
Mt.  Katahdin.  This  is  mostly  swept  away  in  the  upper  portion  of 
Sandy  river,  but  the  kames  appear  in  Chesterville  and  as  plains 
through  Fayette,  Wayne,  and  Leeds ;  and  in  the  lower  part  of  the 
course  and  a  few  miles  west,  and  the  other  side  of  the  Androscoggin, 
there  is  a  parallel  series  from  Wilton  through  Livermore,  Turner, 
and  to  Auburni  just  above  Lewiston. 

No.  XI,  Rangeley  Lake  series,  is  reported  by  Rev.  W.  E.  C.  Wright 
as  passing  through  Lake  Welakennebacook,  thence  down  Black 
brook  and  Ellis  river  through  Rumford  across  the  Androscoggin, 
then  up  Baker's  brook  through  a  narrow  pass  in  Woodstock  to  Bry- 
ant*s  pond,  thence,  according  to  Professor  Stone,  down  the  Little 
Androscoggin  through  Paris  and  Oxford  to  the  sand^  plains  in 
Poland,  about  80  miles. 
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No.  Xn  appears  in  Frjrebni^h  near  the  New  Hampshire  line,  and 
follows  the  Saco  valley  as  far  as  Buxton,  a  few  miles  above  Bidde- 
ford.     This  series  is  spoken  of  as  consisting  largely  of  plains. 

No.  XIII  is  traced  from  Conway,  in  N.  H.,  to  Ossipee  lake,  thence 
along  Pine  river,  and  past  Pine  River  pond  and  Balch  pond  into 
Acton,  Me.,  thence  south-easterly  through  Sanford,  North  Berwick, 
and  into  Wells. 

No.  XIY  appears,  perhaps,  in  Thornton,  in  the  Pemmigewasset 
valley,  and  again  at  Meredith  and  Wiers  and  in  Guilford,  along  the 
south-west  shore  of  Lake  Winnepiseogee,  through  Alton  and  into 
New  Durham,  and  on  through  Farmington  and  Rochester  to  Dover 
and  Portsmouth. 

No.  XV  is  shorter,  running  from  Epping  through  Fremont,  Eangs- 
ton.  South  Newton,  South  Hampton,  Amesbury,  Mass.,  to  Newbury- 
port. 

I  regard  No.  XVI  as  beginning  in  Candia,  passing  through  Ches- 
ter, Sandown,  East  Ebimstead,  Plaistow,  N.  H.,  and  Haverhill, 
Groveland,  Georgetown,  Boxford,  Topsfield,  Wenham,  and  Beverly, 
Mass.     This  is  the  Haverhill  series  described  in  my  previous  paper. 

No.  XVII  perhaps  begins  in  Franklin,  N.  H.,  and  appears  below 
again  in  Sanborn  ton,  Boscawen,  and  Concord,  thence  down  the 
Merrimack  river  to  Manchester,  thence  through  the  north  part  of 
Londonderry,  and  Derry,  with  some  interruption,  to  Salem,  N.  H., 
thence  through  Methuen,  Mass.,  Lawrence,  Andover,  Wilmington, 
Reading,  Wakefield,  Melrose,  to  Maiden.  This  is  the  Andover 
series,  as  described  in  my  previous  paper. 

No.  XVIII  is  shorter  and  somewhat  more  indistinct.  But  it  is 
tolerably  clear,  beginning  at  West  Windham  Station,  in  N.  H., 
thence  south-east  through  Pelham,  Dracut,  in  Mass.,  crossing  the 
Merrimack  three  miles  below  Lowell,  thence  through  Tewksbury,  and 
probably  through  Burlington  and  Winchester;  the  line  would  natu- 
rally strike  the  remarkable  kames  in  Kingston  and  those  running 
through  Plymouth  to  Sandwich. 

Between  this  and  the  preceding  series  another  intervenes  for  a  few 
miles.  South-east  of  Haggit's  pond  in  Andover  is  an  extensive 
sand  plain.  Coming  out  of  this  in  Tewksbury,  just  east  of  the 
State  almshouse,  is  a  well-defined  kame,  which  continues  four  or  five 
miles  south-east  into  Wilmington,  crossing  the  Shawshin  river  at 
an  acute  angle  above  Burt's  mills.  This  disappears  in  sandy  plains 
to  the  south.     In  Wobum  and  Winchester  kame-like  deposits  ap- 


1879.]  215  CWright 

pear  in  the  vallej  at  various  intervals.  At  a  point  about  two  miles 
above  Winchester  village  appears  what  is  strikingly  like  a  portion  of 
a  terminal  moraine. 

No.  XIX  we  may  for  the  present  begin  below  Nashua,  N.  H., 
passing  through  Tyngsboro',  Mass.,  Chelmsford,  Billerica,  Bedford, 
Lexington,  Waltham,  Newton,  Dedham,  Norwood,  Canton,  and 
thence  southward  to  the  Taunton  river.  This  information  is  fui> 
nished,  in  Chelmsfqrd  by  Mr.  Butterfield,  and  in  Newton  by  Rev. 
Mr.  Slocum,  who  has  mapped  them  for  me,  and  for  the  rest  of  the 
conne  by  Bev.  A.  E.  Winship.  He  speaks,  however,  of  a  series 
more  to  the  east,  which  perhaps  is  the  continuation  of  this,  passing 
through  Holbrook,  west  part  of  Abington,  east  part  of  Brockton 
and  Bridgewater,  and  through  Middleboro.^ 

No.  XX.  This  I  begin  for  the  present  in  Groton  (east  part) 
through  Bozboro,  Littleton,  Framingham  (?),  Foxboro,  Mansfield. 
Who  knows  the  towns  intervening? 

(Kames  are  crossed  by  the  Fitchburg  R.  R.  in  Littleton  near 
Sandy  pond,  Ayer  Junction  near  Mossy  pond,  Shirley,  East  Fitch- 
burg, near  Ashburnham  depot.  In  Winchendon,  for  some  distance, 
the  Cheshire  R.  R.,  follows  a  kame  towards  Fitzwilliam,  N.  H.) 

No.  XXI.    Mendon,  Blackstone,  and  on  towards  Providence,  R.  I. 

No.  XXII.  Passing  into  the  Connecticut  valley,  I  am  anxious  to 
know  more  about  the  kames  appearing  in  Peterboro,  N.  H.,  and  run- 
ning south  through  Rindge,  Ashburnham,  West  Fitchburg,  and 
Winchendon. 

(Two  miles  north-west  of  Keene,  N.  H.,  the  railroad  passes 
through  a  fine  development  of  kames.) 

No.  XXIIL  We  mention  also,  as  the  last  of  which  we  have  in- 
formation, the  Connecticut  river  kame  proper,  extending,  with  vari- 
ous interruptions,  from  Colebrook,  N.  H.,  to  the  Massachusetts  line. 

(The  Rutland  R.  R.  crosses  a  well-developed  kame,  one  mile  north 

1  Tmstworthy  facte  are  aoenmnlatlng  alowly  respeotlxig  tills  seriei.  From  Had- 
■on,  east  of  the  Merrimack,  a  well-defined  kame  extends  to  the  zlver  near  the  iron 
bridge  in  TjmgBboro.  On  ite  way  it  paaioe  through  Tyng's  pond,  cauilng  a  line  of 
Bhoalfl  through  the  centre,  between  the  abntmente  of  the  ridge  which  deacendB  to 
.  the  water  ftom  high  grounds  to  the  north,  and  rises  out  of  it  by  the  Iog*cabin  on 
the  south.  The  river  road  (on  the  north  side)  to  Lowell  crosses  two  other  kames 
nearer  the  city ;  one  of  which  (near  the  Pawtncket  bridge)  is  now  being  rapidly 
remoyed  for  Ito  gravel.  This,  most  likely,  conneote  itself  with  gravel  ridges  com- 
ing down  through  Felham  in  the  valley  of  Golden  brook.  On  the  south  side  of  the 
river,  near  the  Poor  flurm  in  Lowell,  and  two  miles  west  in  Chelmslbrd,  and  Ikr- 
ther  south  and  west  In  Westf  ord,  kames  are  weU  marked. 
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of  I^qdlow,  Vt.  Tliii  is  near  the  somiiiit  of  the  range,  and  the 
rid^res  of  grayel  descend  from  high  lands  mto  the  Yallej  ahoTe  the 
Tillage,  and  cross  it  at  an  acute  angle.) 

5.  In  connection  with  the  paper  published  bj  me  in  the  IVoceedings 
two  years  ago,  Mr.  Clarence  King  surmised  that  a  terminal  moraine 
appeared  at  Falmouth,  Wood's  Holl,  and  in  the  Elizabeth  Islands, 
west  of  Martha's  Vineyard.  (See  p.  62,  Dec.  20,  1876.)  Mr.  Up- 
ham's  inrestigations  have  since  placed  this  bejond  question.  The 
conclusions  to  which  he  comes  are  partly  pubfished  in  the  third  rol- 
ume  of  the  New  Hampshire  Report,  but  the  later  inTestigations 
are  yet  to  appear. 

The  results,  briefly  stated,  are  that  a  distinct  terminal  moraine 
can  be  traced  from  the  hills  south-east  of  Town  Cotc,  at  Orleans 
Tillage,  through  Brewster  Station,  West  Brewster  Tillage,  in  the 
north-western  part  of  Dennis,  through  the  centre  of  Yarmouth,  a 
mile  south-west  of  Yarmouthport,  Barnstable  Tillage,  and  West 
Barnstable,  from  one  to  three  miles  south  of  Sandwich  Tillage,  West 
Sandwich,  and  North  Sandwich.  There  it  forms  a  right  angle,  pass- 
ing from  one  to  three  miles  east  of  Monument  Tillage  and  Poccasset, 
through  North  Falmouth,  West  Falmouth,  and  Wood's  Holl.  The 
Elizabeth  Islands  are  nothing  else  than  the  back  of  the  moraine 
emerging  aboTe  the  water.  At  West  Brewster  and  from  Follen's 
pond,  two  miles  west  of  German's  hill,  in  Yarmouth,  as  through  Fal- 
mouth and  the  Elizabeth  Islands,  the  material  is  Tery  coarse.  In 
Sandwich,  the  hills,  200  to  800  feet  high,  are  of  modified  drifl  with 
few  boulders.  (A  tongueof  the  glacier  from  the  Merrimack  Talley 
seems  to  haTC  pushed  down  across  Massachusetts  Bay  to  the  Gape, 
such  as  pushed  out  from  Lake  Erie  up  the  Maumee  riTer,  and  in 
Wisconsin  up  Green  Bay.  The  AndoTer  series  of  kames  prolonged 
would  strike  Plymouth.)  This  Kne  of  moraine  is,  according  to  Mr. 
Upham,  represented  along  the  south  shore  of  Rhode  Island,  fix>m  near 
Point  Judith  to  Watch  Hill,  in  Fisher's  and  Plum  Islands,  and  along 
the  north  shore  of  Long  Island,  as  far  west  as  to  Fort  Jefferson. 

According  to  Mr.  Upham  the  continuous  terminal  moraine  appears 
first  in  Sankaty  Head  and  Saul's  Hills  in  Nantucket,  on  Tuckernuck 
Island,  Chappaquiddick  Island,  and  Vineyard  HaTen  on  Martha's 
Vineyard,  in  the  prominent  hills  south-west  to  Gay  Head,  reappearing 
again  in  No  Man's  Land,  and  Block  Island,  which  is  a  remarkable 
knot  of  hills.  On  Long  Island  it  appears  at  Montauk  Point,  thence 
to  Sag  Harbor  and  Canoe  place,  thence  due  west,  to  Harbor  Hill  at 
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Bozlyn,  the  highest  point  in  the  island,  thence  west  south-west, 
through  Greenwood  Cemetery,  Brooklyn,  to  the  Narrows  at  Fort  Ham- 
ilton, and  across  the  south-east  part  of  Staten  Island.  Prof.  Cook,  of 
New  Jersey,  has  accurately  marked  its  line  across  that  State,  in  his 
report  for  1878.  Beginning  at  Perth  Amboy,  it  bends  northward, 
through  Raritan,  Piainfield,  Chatham,  Morris,  and  Hanover,  to  Rock- 
away,  thence  a  little  south  of  wejt,  to  Oxford,  on  the  Delaware 
Biver,  a  few  miles  above  Easton. 

6.  These  terminal  moraines  resemble,  in  many  respects,  what  would 
occur  if  a  line  of  such  hills  as  appear  in  Boston  Harbor  were  closely 
clustered  together,  and  extended  the  whole  distance  mentioned. 
Their  summits,  however,  are  not  so  symmetrical  as  those  of  the  so- 
called  lenticular  hills.  The  width  of  this  terminal  belt  of  hills  is 
from  one  to  two  miles.  In  this  belt  there  are  immense  enclosed 
basins,  called  in  Wisconsin  kettle  holes.  They  are  frequently  much 
larger  than  similar  enclosures  in  the  kames.  I  noticed  one  between 
Falmouth  and  Wood's  HoU,  that  must  be  a  quarter  of  a  mile  in 
diameter,  and  two  hundred  feet  deep.  Mr.  Geo.  W.  W.  Dove  and  I 
agreed  that  the  tendency  of  this  moraine  belt,  on  the  island  of  Nau- 
shon,  was  to  break  up  into  alternate  long  hollows  and  ridges  nearly 
at  right  angles  to  the  main  line.  Mr.  Upham  also  has  observed 
something  like  this  in  Wellfleet  and  Truro.  Nearly  everywhere 
where  I  have  observed  it,  the  moraine  is  covered  with  large,  angular 
boulders,  frequently  of  immense  size.  Near  the  Quisset  House,  be- 
tween Wood's  Holl  and  Falmouth,  I  found  the  boulders  beneath  the 
surface  distinctly  striated.  In  general  the  composition  is  something 
like  that  of  the  lenticular  hills,  though  not  so  lai^ely  composed  of 
compact  clay. 

I  have  been  trying  to  make  out  that  the  lenticular  hills  of  the 
latitude  of  Boston  were  arranged  with  some  reference  to  that  south- 
ern terminal  moraine,  but  with  indifferent  success.  Still  there  is  an 
approach  to  continuity  from  Pigeon  Hill  on  Cape  Ann,  and  a  singu- 
lar hill  of  clear  boulders  between  Bockport  and  Gloucester,  through 
Ipswich,  Rowley,  Topsfield,  Dan  vers,  Peabody,  Chelsea,  Boston  and 
Brighton.  (The  lenticular  hills  in  Grafton  and  Spencer  are  in  the  same 
latitude.)  Then  afler  a  belt  of  five  or  six  miles  where  they  are  con- 
spicuous for  their  absence,  there  is  tolerable  continuity  again  from 
Stratham,  seven  miles  west  of  Portsmouth,  N.  H.,  through  Salisbury, 
Amesbury,  Greenland,  Bradford,  North  Andover,  Andover  to  Low- 
ell, Mass.;  and  to  an  unknown  distance  south-west.     Similar  hills  are 
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abundant  in  West  Acton,  Ajrer  Junction,  Leominster,  Lunenburg, 
and  West  Fitchburg.  Whether  these  clusters  of  lenticular  hills  may 
be  correlated  with  similar  clusters  farther  west  in  Hillsboro'  and 
Cheshire  counties,  N.  H.,  I  will  not  venture  to  say.  But  those  clus- 
ters are  in  the  same  latitude,  and  may  not  unnaturally  mark  periods 
when  the  ice  sheet  paused,  before  its  final  advancement  to  the  south 
shore. 

7.  We  wish  now  to  return  to  some  of  the  peculiarities  of  the  kames. 
As  we  have  seen,  they  run,  in  the  main,  at  right  angles  to  the  termi- 
nal moraine.  They  are  frequently,  but  not  always,  stratified.  The 
stones  in  them  are  never  striated ;  are  usually  worn  smooth,  but  fre- 
quently are  only  slightly  smoothed.  The  twenty  or  more  series  of 
kames,  to  which  I  have  called  your  attention,  preserve  their  even 
way  with  remarkable  regularity,  being  nearly  parallel  with  one 
another  for  scores  of  miles.  They  cross  rivers  and  valleys,  and  ele- 
vations under  two  hundred  feet,  without  difficulty.  They  frequently 
overlie  the  lenticular  hills.  They  are  never  deposited  in  channels 
worn  in  the  till.  I  must  make  more  particular  mention  of  the  inde- 
pendent manner  in  which  the  kames  treat  minor  irregularities. 

Professor  Stone  relates  that  in  Plymouth,  Penobscot  Co.,  Maine, 
the  kame  crosses  Newport  Point,  and  the  level  country  south,  par- 
tially climbs  the  hill  north  of  Plymouth,  begins  again  on  the  south 
slope,  crosses  Plymouth  pond,  climbs  another  hill  (almost  disappear- 
ing at  the  top)  then  descends  to  North  Dixmont,  and  continues  some 
distance  as  a  ridge  seventy  feet  high,  then  expands  into  a  plain, 
beginning  again  as  a  series  of  ridges  and  hillocks,  ending  in  the  great 
Dixmont  range.  The  noticeable  thing  in  Plymouth  is  that  a  conical 
hill  seems  to  deflect  the  kame  slightly  to  the  east,  keeping  it  up  on 
hills  one  hundred  or  more  feet  above  the  neighboring  valley. 

The  Rangeley  Lake  kame,  as  we  have  seen,  follows  down  a  tributary 
to  the  Androscoggin,  on  one  side,  and  follows  it  up  on  the  other,  and 
crosses  the  water  shed  into  a  more  southerly  portion  of  the  valley. 

Mr.  Upham  records,  that  in  the  Ossipee  basin  the  kame  rises  from 
the  mouth  of  Pine  river,  to  the  water  shed  between  that  and  Balch 
Pond  fully  150  feet  (N.  H.  Geol.  Bep.,  iii,  148).  In  my  pre- 
vious paper  several  instances  are  mentioned  of  kames  passing  over 
lenticular  hills,  and  down  into  comparatively  narrow  valleys,  as  at 
Lawrence.  I  will  only  add  two  other  instructive  examples  of  a  dif- 
ferent sort. 
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Between  Rowley  and  Greorgetown  the  road  passes  north  of  Hnns- 
low's  hill.  A  spur  of  the  Haverhill  series  of  kames  was  thought  to 
start  a  little  south-west  of  this  hill.  But  north  of  the  hill,  and  some 
distance  to  the  east  of  this  spur,  a  kame  approaches  the  hill,  and 
stops  short  at  its  foot,  the  hill  rising  immediately  south  of  it  one  hun- 
dred or  more  feet. 

Again,  in  series  No.  XVIII,  three  miles  below  Lowell,  the  kame 
descends  the  valley  from  the  north,  to  the  Merrimack  river.  On 
the  south  side  of  the  river,  it  appears  in  the  bank,  but  completely 
covered  with  a  deposit  of  levelly  stratified  loam,  which  is  much  above 
the  present  high  water  level.  For  some  distance  in  the  stream,  at 
low  water,  the  ridge  can  be  seen  under  the  surface,  on  the  south  side 
of  the  river.  A  quarter  of  a  mile  south  of  the  bank,  the  kame 
emerges  from  the  loam,  and  ascends  a  steep  hill.  Half-way  up,  it 
turns  a  right  angle,  and  in  about  ten  rods,  another  right  angle,  and 
goes  on  its  way  to  the  highlands  beyond.  It  does  not  ascend  over 
two  hundred  feet  above  the  river,  however,  before  it  descends  again. 
These  facts,  and  the  frequent  unstratified  character  of  the  material, 
make  it  apparent  that  the  material  forming  the  kames  has,  in  many 
places,  settled  down  in  the  irregular  manner  described  by  Clarence 
King,  from  ice  which  was  at  least  two  hundred  feet  thick.  In  no 
other  way  could  the  kame  so  accommodate  itself  to  the  original  con- 
tour of  the  land.  This  is  confirmed  by  a  section  exposed  in  Andover, 
Mass.,  last  fall.  The  kame  near  the  red  spring  showed  thirty  or 
forty  feet  entirely  without  stratification,  except  that  about  one-third 
of  the  way  from  the  bed,  a  reddish  line  (showing  more  oxidation  of 
the  iron  than  elsewhere),  appeared  clear  across  the  section. 

One  objection  to  supposing  the  material  to  have  settled  down  in 
this  way,  is  that  frequently  it  is  so  local  in  character  that  it  is  not 
easy  to  see  how  it  could  first  get  on  the  back  of  the  ice  sheet. 

But  there  is  usually  in  the  kame,  much  mingling  of  local  with  for- 
eign material,  and  on  any  hypothesis  it  is  difficult  to  account  for  the 
raising  of  pebbles  to  the  height  of  the  top  of  the  kames.  We  should 
notice  that  the  movement  of  a  glacier  over  the  surface  of  the  rocks 
is  somewhat  analagous  to  that  of  a  jack-plane  over  a  board,  and  as 
the  shavings  rise  above  the  top  of  the  carpenter's  plane,  so  as  a  re- 
sultant of  the  onward  motions  and  the  friction,  stones  may  work 
up  in  the  ice.  Or  it  might  be  compared  to  the  shaking  of  stones  in 
a  basket,  in  which  the  larger  would  rise  to  the  top. 
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I  do  not  question,  that  in  many  cases,  especially  where  the  stratifi- 
cation is  marked,  the  kames  have  been  deposited  by  running  water, 
as  Mr.  Upbam  thinks,  in  channels  worn  in  the  ice  by  the  streams 
which  gorged  every  outlet  in  the  last  days  of  the  ice  period.  But  it 
still  seems  to  me  important  to  insist,  that  another  movement  such  as 
was  pointed  out  by  Mr.  King,  is  ako  frequently  demanded  to  account 
for  all  the  phenomena. 

8.  So,  if  the  existence  of  earthy  material  in  definite  lines  on  the 
surface  of  the  ice,  without  regard  to  how  it  was  brought  into  line 
there,  be  enough  to  constitute  a  medial  moraine,  the  kames  are  true 
moraines.  That  is,  the  earthy  material,  held  in  the  upper  portions  of 
the  glacier,  existed  in  excessive  amount  in  the  line  of  motion  from  the 
high  mountains,  and  was  swept  by  superficial  currents,  into  lines  upon 
the  top  of  the  ice,  where,  at  the  last  stage,  it  would  frequently  be  so 
thick  as  to  preserve  vast  bodies  of  ice  underneath  from  melting. 
From  these  masses  the  earth  would  slide  down  irregularly,  forming 
the  unstratified  and  reticulated  ridges  so  frequent  and  so  regularly 
recurring  in  New  England. 

This  view  is  confirmed  by  the  frequent  sub-angular  character  of 
the  material,  and  by  a  fact  noticed  by  Prof.  Stone,  that  the  nearer  we 
come  to  the  White  Hills,  the  vaster  became  the  classified  deposits  — 
the  pebbles  being  then  two,  three,  and  four  feet  in  diameter. 

Mr.  Upham  mentions,  also,  that  below  Concord,  N.  H.,  the  peb- 
bles in  the  kame,  are  one  foot  in  diameter,  and  abundant,  while  many 
are  two  and  three  feet,  and  that  all  sizes  are  indiscriminately  mixed 
through  the  whole  mass.  He  also  speaks  of  sections  of  the  Merri- 
mack kame  about  Hooksett,  as  consisting  mainly  of  numerous  rock 
fragments  up  to  four  or  five  feet  in  size,  with  no  evidence  of  water 
action. 

Glacial  Drift  in  Boston  and  its  Vicinity. 
By  Warren  Upham. 

When  Winthrop  and  his  company  came  to  Boston,  ten  years  After 
the  landing  of  the  Mayflower  at  Plymouth,  they  found  a  much  more 
fci  tile  soil  and  more  majestic  forests  than  those  which  had  seemed 
goodly  to  the  Pilgrims  because  with  them  they  had  found  liberty. 
The  cause  of  this  difference  is  geological.  Rivers  which  flowed 
down  from  the  surface  of  the  great  ice  sheet  at  its  melting,  spread 
comparatively  barren  gravel  and  sand,  often  in  the  irregular  hillocks 
and  ridges  called  kames,  and  elsewhere  in  extensive  level  plains. 
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over  the  greater  part  of  Plymouth  and  the  entire  region  occupied  by 
the  Old  Colony,  including  the  peninsula  of  Cape  Cod;  while  in  the 
vicinity  of  Boston  only  small  areas  of  these  deposits  are  found,  and 
the  region  consists  mainly  of  till,  or  unmodified  drifl,  accumulated  by 
the  ice  alone,  without  being  transported  and  stratified  by  currents  of 
water.  The  till  therefore  contains  all  the  ingredients  that  existed  in 
the  beds  of  loose  material  which  had  been  produced  by  long-con- 
tinued decomposition  of  the  rocks  or  gathered  by  previous  glacial 
action,  and  which,  with  much  detritus  eroded  from  the  solid  ledges, 
were  ploughed  up  and  thoroughly  kneaded  together  by  this  ice-sheet, 
carried  southward  in  and  beneath  it,  and  amassed  in  flattened  sheets 
or  in  steep  and  high,  ovally  rounded  hills,  which  are  finely  exhibited 
in  Boston  and  within  a  circuit  of  five  to  fifteen  miles  upon  all  sides  of 
this  city. 

Before  considering  these  accumulations  of  till,  it  will  be  well  to 
inquire  briefly  what  the  ice-sheet   was.     This  we  may  learn   in 
part  from  the  Antarctic  continent,  which  is  now  similarly  covered 
by  ice  that  extends  far  out  to  sea,  and,  because  it  is  lifled  up  by 
the  ocean  and  broken  into  bergs,  terminates  in  a  vertical  wall,  along 
which  Sir  J.  C.  Ross  sailed  four  hundred  and  fifly  miles;  finding  only 
one  point  suflSciently  low  to  allow  its  upper  surface  to  be  seen  from 
the  masthead.     Here  it  was  a  plain  of  snowy  whiteness,  reaching  as 
far  as  the  eye  could  see.    East  of  Nantucket  and   Cape   Cod,  the 
margin  of  our  ice-sheet  was  probably  in   such  cliffs,  extending  a 
thousand  miles  to  the  east-north-east,  along  the  line  where  we  now 
have  the  remarkable  submarine  plateaus  known  as  the  fishing  banks. 
The  interior  of  Greenland  is  also  covered  at  the  present  time  by  an 
ice-sheet,  which  rises  steeply  at  its  edge  but  soon  changes  to  a  gently 
sloping  plateau,  elevated  above  the  highest  peaks  of  the  land  upon 
which  it  lies.     Dr.  Hayes  found  the  angle  of  ascent  upon  this  plain 
to  diminish  firom  six  to  two  degrees  in  thirty  miles,  at  which  distance 
he  reached  an  altitude  of  about  five  thousand  feet.     The  striated 
summits  of  the  highest  mountains  of  New  England  and  New  York 
show  that  the  glacial  sheet  was  at  least  a  mile  thick  at  a  distance  of 
two  hundred  miles  north  from  its  edge.    Its  greatest  depth  was  much 
farther  to  the  north,  in  fact  beyond  that  part  of  British  America 
which  has  been  explored  in  respect  to  surface  geology,  and  from  this 
deepest  portion  it  was  pushed  outward  by  the  pressure  of  its  own 
weight.     Striae,  or  scratches  and  furrows  on  the  bed-fock,  show 
that  it  moved  without  much  deviation  straight  forward  over  valleys, 
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highlands,  and  groups  of  mount4uns.  Boulders  and  detritus  were 
thus  gathered  into  the  ice-mass,  which  became  more  or  less  filled 
with  the  materials  of  the  drift,  at  least  to  the  height  of  the  ridges 
and  peaks  which  it  crossed.  The  worn  surface  of  the  ledges  also 
shows  that  many  boulders  and  pebbles  were  rolled  ayid  dragged  along 
at  the  bottom  of  the  ice-sheet,  breaking  up  and  grinding  themselyes 
and  the  underlying  rock  into  gravel,  sand,  and  even  the  finest  clay. 

At  the  end  of  the  glacial  period,  the  material  which  had  been  thus 
gathered,  mingled,  and  swept  along  by  the  moving  ice,  was  left  in 
three  different  classes  of  deposits,  namely,  modified  drift,  upper  till, 
and  lower  till.  Under  a  warmer  climate,  melting  and  evaporation 
finally  triumphed,  so  that  there  was  no  longer  an  annual  excess  of 
snow-fall  which  they  could  not  remove.  The  glacial  sheet  then 
ceased  to  increase  in  depth,  and  its  previously  nearly  level  surface 
became  hollowed  with  basins  of  drainage  and  channelled  by  rivers. 
The  materials  contained  in  the  ice  had  been  exposed  near  its  termin- 
ation to  the  washing  of  many  rills  and  small  streams  through  every 
summer;  but  when  its  decline  and  departure  came,  this  melting  was 
extended  over  a  very  wide  area,  and  immense  fioods  laden  with  clay, 
sand,  and  gravel  flowed  from  the  surface  of  the  retreating  ice-fields. 
In  the  lower  part  of  the  channels  of  these  rivers,  while  they  were 
still  walled  on  both  sides  by  ice,  the  heaviest  portion  of  their  burden, 
that  is,  the  coarsest  gravel  and  occasional  layers  of  sand,  were  de- 
posited, and  when  the  ice-walls  disappeared  these  remained  as  gravel 
ridges  or  kames.  Oftener,  however,  the  conditions  favorable  for  the 
formation  of  these  did  not  exist,  and  the  whole  load  of  the  glacial 
floods  was  borne  forward  beyond  the  ice-margin  and  there  spread  in 
nearly  level  plains,  especially  along  the  valleys  of  rivers  that  flow 
southward,  which  appear  to  have  been  thus  filled  to  the  level  of  their 
highest  terraces. 

This  modified  drift  lies  above  the  oth^r  two  glacial  formations, 
which  are  generally  classed  together  under  the  common  name  of  un- 
modified drift  or  till.  A  large  portion  of  the  material  held  in  the 
ice-sheet,  including  multitudes  of  large  and  small  angular  boulders, 
escaped  transportation  by  itn  streams,  and  were  dropped  loosely 
upon  the  surface.  This  deposit  is  usually  firom  one  to  five  feet  thick^ 
but  sometimes  is  found  ten  or  even  twenty  feet  in  depth.  Its  char- 
acteristics are  comparative  looseness  of  its  mass;  its  gravelly  and 
sandy  detritus,  which  has  a  yellowish  color  owing  to  the  exposure  of 
its  iron  to  oxidation;  and  the  abundance,  large  size,  and  prevailing 
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rough  and  angular  form  of  its  boulders,  which  are  often  from  five  to 
ten  and  sometimes  twenty  or  thirty  feet  in  diameter.  This  forma- 
tion, called  upper  till,  covers  the  surface  of  New  England  generally, 
except  where  it  is  overlain  by  the  modified  drift,  which  was  deposited 
slightly  later  by  the  floods  discharged  from  the  melting  ice  in  its  far- 
ther retreat  northward. 

The  third  and  lowest  division  of  the  drift  is  called  lower  till,  and 
appears  to  be  a  ground-moraine,  accumulated  beneath  the  moving 
ice-sheet.  This  deposit  forms  the  principal  mass  of  the  hills  alluded 
to  as  occurring  in  the  vicinity  of  this  city.  It  is  distinguished  by  its 
very  compact  and  hard  structure;  by  its  clayey  detritus,  which  is 
usually  dark  colored  and  sometimes  bluish,  because  of  the  imper- 
fectly oxidized  state  of  its  iron ;  and  by  the  planed  sides  of  its 
boulders  and  pebbles,  which  are  often  marked  with  striae,  and  are 
generally  not  so  numerous  and  large  as  in  the  upper  till.  Both  these 
divisions  of  the  till  are  entirely  unstratified,  boulders,  pebbles,  sand, 
and  clay  being  indiscriminately  mixed;  but  an  obscure  lamination  in 
planes  parallel  to  the  surface  is  often  noticeable  in  the  lower  till, 
especially  where  a  section  has  been  for  a  short  time  exposed  to  the 
weather.  This  was  due  probably  to  the  mode  of  its  accumulation, 
and  seems  to  show  that  the  ice,  in  its  passage,  added  new  material  to 
the  surface  of  its  ground-moraine,  which  lay  undisturbed  below.  The 
hardness  of  this  deposit,  which  requires  it  to  be  loosened  with  a  pick 
before  it  can  be  shovelled,  appears  to  have  resulted  from  the  immense 
pressure  of  the  ice. 

In  many  portions  of  New  England  this  lower  till,  or  ground- 
moraine  of  the  ice-sheet,  is  heaped  in  prominent  hills,  which  are 
very  abundant  upon  certain  limited  areas,  extending  ten  to  thirty 
miles  and  five  to  ten  miles  wide,  while  in  adjoining  districts  of 
equal  extent  none  of  these  accumulations  are  found.  Their  develop- 
ment in  Boston,  in  neighboring  towns,  and  in  the  islands  of  the  har- 
bor, is  as  typical  and  striking  and  as  well  adapted  for  a  study  of 
their  character  and  origin,  as  in  any  region  where  they  have  been 
observed.  Your  attention  has  already  been  directed  to  this  subject 
by  papers  which  appear  in  the  Proceedings  of  this  Society,  first  by 
Professor  Shaler  in  Vol.  xiii,  196-208,  and  again  by  Professor  Hitch- 
cock in  Vol.  xix,  68-67.  The  present  essay  gives  a  more  detailed 
description  than  has  previously  been  presented  of  these  hills  as  ex- 
hibited in  Boston  and  its  vicinity,  and  will  attempt  to  show  the  con- 
ditions and  causes  of  their  accumulation,  so  far  as  they  seem  to  be 
discerned,  pointing  out  also  the  problems  connected  with  this  and 
their  remarkable  distribution,  which  remain  to  be  solved. 
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Examples  of  these  drift  hills,  which  are  probably  familiar  to  you 
all,  are  Beacon  hill  in  Boston;  Bunker  bill  in  Charlestown;  Breed's 
Island  hill  beyond  East  Boston;  Green  hill  in  Winthrop;  Powder 
Horn  hill  in  Chelsea;  Mt.  Revere;  Mt.  Washington  in  Everett; 
Tufts  College  hill;  Winter  hill  and  others  in  Somerville;  Bigelow 
hill  in  Brighton;  White's  hill  in  Watertown;  Owl  hill  in  Waltham; 
Mt.  Ida,  Prospect,  Institute  and  Oak  hills  in  Newton ;  Corey's  and 
Walnut  bills  in  Brookline;  Parker's  hill  in  Roxbury;  Bellevue  and 
the  Clarendon  hills  in  West  Roxbury;  Brush  hill  in  Milton;  Jones' 
hill,  Mt.  Ida,  and  Pope's  hill  in  Dorchester;  Wollaston  Heights, 
Forbes,  President's,  and  Great  hills  in  Quincy;  Great  and  King  Oak 
hills  in  Weymouth;  Baker's,  Otis,  Prospect,  and  Turkey  hills  in 
Hingham;  Scituate  and  Bear  hills  in  Cohasset;  Strawberry  and  Tel- 
egraph hills  in  Hull;  and  the  hills  of  Deer  Island  in  the  harbor. 
These  include  only  the  most  prominent  examples  found  in  this  dis- 
trict, and  aft;er  noticing  the  features  that  mark  this  class  of  hills,  we 
have  a  very  formidable  descriptive  list,  with  exactly  determined  or 
approximate  heights,  of  these  and  more  than  a  hundred  others  simi- 
lar to  them  that  occur  within  the  same  area. 

These  hills  vary  in  size  from  a  few  hundred  feet  to  a  mile  in  length, 
with  usually  half  to  two-thirds  as  great  width.  Their  height,  corre- 
sponding to  their  area,  varies  from  twenty-five  to  two  hundred  feet. 
But  whatever  may  be  their  size  and  height,  they  are  singularly  alike 
in  outline  and  form,  usually  having  steep  sides,  with  gently  sloping 
rounded  tops,  and  presenting  a  very  smooth  and  regular  contour. 
From  this  resemblance  in  shape  to  an  elliptical  convex  lens,  Professor 
Hitchcock  has  called  them  lenticular  hills^  to  distinguish  these  depos- 
its of  till  from  its  broadly  flattened  or  undulating  sheets,  which  are 
common  throughout  New  England. 

The  trend,  or  direction  of  the  longer  axis  of  these  lenticular  hills 
is  nearly  the  same  for  all  of  them  comprised  within  any  limited  area, 
and  is  approximately  like  the  course  of  the  striae  or  glacial  furrows 
marked  upon  neighboring  ledges.  In  eastern  Massachusetts  and  New 
Hampshire,  within  twenty-five  miles  of  the  coast,  it  is  quite  uni- 
formly to  the  south-east  or  east-south-east.  Farther  inland,  in  both 
of  these  states,  it  is  generally  from  north  to  south  or  a  few  degrees 
east  of  south;  while  in  the  valley  of  the  Connecticut  river  it  is  fre- 
quently a  little  to  the  west  of  south.  In  New  Hampshire,  besides  its 
accumulation  in  these  hills,  the  till  is  firequently  amassed  in  slopes  of 
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flimilar  lenticalar  form.  These  have  their  position  almost  inyariablj 
upon  either  the  south  or  north  side  of  the  ledgy  hills  against  which 
the/  rest,  showing  a  considerable  deflection  towards  the  south-east 
and  north-west  in  the  east  part  of  the  state*  It  cannot  be  doubted 
that  the  trend  of  the  lenticular  hills,  and  the  direction  taken  by  these 
slopes,  have  been  determined  by  the  glacial  current,  which  produced 
the  striae  with  which  they  are  parallel 

The  material  of  these  hills  may  be  well  seen  at  many  excavations 
for  streets  and  other  grading  purposes  near  the  city,  as  at  the  north- 
east part  of  Dorchester  Heights  in  South  Boston,  at  Powder  Horn 
Hill,  at  Prospect  Hill  in  SomerviUe,  and  at  the  west  end  of  Parker 
Hill,  as  also  in  the  sea-cliffs  of  Nantaskot,  Wintharop,  and  the  islands 
of  the  harbor.  These  sections  for  grading  vary  from  ten  to  fifty  feet 
in  depth,  while  the  sea-cliffs  near  Point  AUerton,  and  on  Great 
Brewster,  Lo veil's.  Gallop's,  Deer,  Long,  Moon,  and  Spectacle  islands, 
and  at  Winthrop  Head  and  Grover's  Cliff,  rise  fifty  to  one  hundred 
feet  in  height.  They  are  in  all  cases  found  to  be  composed  of  the 
deposit  which  we  have  described  as  lower  till,  sometimes  showing  the 
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line  upon  the  very  hard  and  obscurely  laminated,  clayey  lower  till. 
The  latter,  with  its  dark  gray  color,  presents  a  distinc  contrast  with 
the  yellowish,  gravelly  and  sandy,  loose  upper  till,  which  shows  no 
lamination,  but  is  sometimes  imperfectly  stratified.  In  many  of  these 
accumulations  near  Boston,  the  upper  ten  to  twenty  feet  are  yellow- 
ish, gradually  changing  below  to  a  dull  gray  color ;  but  the  whole 
bank  is  of  nearly  equal  compactness,  and  contains  abundant  glaciated 
boulders  and  pebbles. 

The  earliest  notice  of  any  of  our  lenticular  hills  b  found  in  Wood's 
**  New  England's  Prospect,"  printed  in  London  four  years  after  the 
settlement  of  Boston,  of  which  he  says:  — 

<*  This  Neckeofland  is  not  above  foure  miles  in  compasse,  in  forme 
almost  square,  having  on  the  South-side  at  one  corner,  a  great  broad 

•  hill,  whereon  is  planted  a  Fort,  which  can  command  any  ship  as  shee 

•  sayles  into  any  Harbour  within  the  still  Bay.    On  the  Korth-side  is 
)  another  Hill  equall  in  bignesse,  whereon  stands  a  Winde-mill.     To 

^  FaOOSSDXNQB  B.  8.  K.  H.— VOL.  ZZ.  tS  VOVBMBBB,  1879. 
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the  North-west  is  a  high  Moantaine  with  three  little  rising  Hilb  on 
the  top  of  it,  wherefore  it  is  called  Tramaunt,    From  the  top  of  this 
^Mountaine  a  man  may  over^looke  all  the  Hands  which  lie  before  the 
Bay,  and  disciy  such  ships  as  are  upon  the  Sea-eoast" 

These  elevations  were  Fort  Hill,  formerly  about  eighty  feet  high; 
but  entirely  removed  between  1869  and  1878,  so  that  its  site  is  now 
only  twenty-five  feet  above  low  tide;  Copp's  Hill,  fifty-eight  feet  high ; 
and  Beacon  Hill,  which  was  originally  about  one  hundred  and  thirty- 
eight  feet  high,  but  is  now  one  hundred  and  five.  These  heights,  with 
those  which  follow,  are  stated  in  feet  above  mean  low  tide. 

Charlestown  has  two  lenticular  hills:  Breed's,  on  which  the  Monu- 
ment stands,  62;  and  the  true  Bunker  Hill,  a  third  of  a  mile  north- 
west, 110. 

In  East  Boston  are  Eagle  Hill,  120:  one  a  mile  north-east  firom 
last,  at  east  side  of  railroad,  about  75;  Breed's  Island  Hill,  166;  and 
one  a  fourth  of  a  mile  southeast  firom  last,  about  60. 

In  Winthrop  are  Point  Shirley  Hill,  about  60;  Green  Hill,  termin- 
ating at  the  east  in  Winthrop  Head,  about  90;  Grover's  CUff,  about 
€0;  one-fourth  mile  south-west,  about  90;  one^fi>urth  mile  ftrther 
south-weet,  about  76. 

In  Severe  are  Beachmont  Hill,  119;  Beach  ^ew  Hill,  three-fourths 
mile  north-west  firom  last,  184;  Harris  Hill,  one-third  mile  north  of 
last,  about  76;  Mt  Bevere,  192;  Mountain  Avenue  Hill,  178;  Shurt- 
leff  Hill,  one-half  mile  east  of  last,  about  100. 

In  Chelsea  are  Government  Hill,  about  100;  Bellingham  Hill,  about 
110;  and  Powder  Horn  Hill,  about  280. 

In  Everett  are  Mt  Washington,  about  200;  Woodlawn  hill,  about 
160;  and  Belmont  Hill,  about  140;  the  last  being  a  plateau  of  till,  not 
distinctly  lenticular. 

In  Medford  is  Wabut  Hill,  the  site  of  Tufts  College  and  the  Mystic 
reservoir,  160. 

In  Somerville  are  Spring  Hill,  about  140;  Winter  Hill,  146;  Cen- 
tral Hill,  116;  Prospect  Hill  formerly  about  160,  to  be  graded  to 
jftbout  120;  Convent  Hill,  about  90;  and  Asylum  Hill,  62. 

The  highest  elevations  of  Cambridge  appear  to  be  made  of  the 
Moae  material  as  the  lenticular  hills,  but  are  too  humble  to  be  good 
types  of  tlus  class.  They  are  Washington  Avenue  Hill,  86 ;  Reser- 
voir Hill,  81;  Observatory  Hill,  80;  Dana  Hill,  62;  highest  part  of 
East  Cambridge,  66. 
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Lenticular  hills  in  Watertown  are  Learoed's,  126;  Wliite^  192; 
and  Payson's  or  Meeting  House  Hill,  286. 

In  Waltham  most  of  the  hills  are  ledge,  but  two,  near  the  east 
edge  of  the  township,  namely,  Mackerel  Hill,  about  260,  and  Owl 
Hill,  about  225,  appear  to  belong  to  this  list. 

In  firighton  are  Nevins  HiU,  192;  Bigelow  Hill,  166;  Brooks  Hill» 
one-fourth  mile  east  of  last,  90;  Brighton  Hill,  140;  Strong's  Hill, 
one-fourth  mile  south-east  from  last,  176. 

In  Newton  are  Mt.  Ida,  211 ;  Nonantum  Hill,  226;  Prospect  or  Wa- 
ban  Hill,  317;  Chestnut  or  Lee's  HiU,  291;  Institute  Hill,  811;  Oak 
Hill,  807;  Bald  Pate,  828. 

In  Brookline  are  Corey's  Hill,  270;  Aspinwall's  Hill,  next  to  the 
south,  250;  Fisher  Hill,  or  Mt  Vernon,  north  of  Brookline  reservoir, 
260;  Gardiner's  Hill,  south  of  the  reservoir,  about  226;  Cabot  Hill, 
about  a  mile  west,  275;  Mt.  Walley,  a  mile  and  a  half  south  of  the 
reservoir,  about  825;  Walnut  Hill,  about  800;  lower  summit,  about 
one-fourth  mile  west,  about  270. 

Ledges  abound  throughout  Boston  Highlands  or  Boxbury,  and  the 
only  lenticular  accumulation  of  till  is  Parker  Hill,  286. 

In  West  Boxbury  are  a  hill  one-fourth  mile  south-west  of  Jamaica 
pond,  281;  one-fourth  mile  south  from  the  last,  241;  Slocum's  Hill, 
next  south,  285;  one-third  mile  south  from  laftt,  806;  one-third  mile 
north  from  Boslindale  station,  287;  a  little  south  of  last,  190;  close 
east  of  Arnold  street,  287;  Mt  Vernon  street  Hill,  220;  one-half 
mile  east  from  last,  on  north  side  of  railroad,  262;  one-third  mile'cast 
from  last,  275;  Bellevue  Hill,  841;  one-half  mile  north,  on  Beaeh 
street,  210;  the  west  Clarendon  Hill,  227;  the  east  Clarendon  Hill, 
245;  Mt  Monterey,  or  Grrew's  Hill,  partly  in  Hyde  Park,  278. 

In  South  Boston  the  principal  summit  of  Dorchester  Heights  is 
148;  the  north-east  summit,  originally  about  ISO,  i»  now  being  re- 
moved. 

In  Dorchester  are  Jones  Hill,  189;  -  Mt  Bowcbin,  166;  Mt  Ida, 
144;  Pope's  Hill,  125;  hill  close  east  of  Ashmonl  station,  118;  Wel- 
lington Hill,  186;  and  Codman  and  Capen's  Hills,  each  about  126. 

In  Milton  are  Brush  Hill,  about  266,  and  Milton  Hill,  about  140. 

In  Quincy,  the  peninsula  of  Sqnantum  has  two  lenticular  hills, 
about  110  and  100;  others  are  WoUaston  Heights,  two,  about  76  and 
125;  Forbes  Hill,  one-fourth  mile  farther  west,  about  176;  Presi- 
dent's Hill,  about  186;  another,  one-sixth  mile  west  of  last,  about 
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150;  Mt.  Wollaston,  a  mile  east  from  the  Heights,  about  75;  Quincy 
Great  Hill,  about  100. 

In  Weymouth  are  Weymouth  Great  Hill,  about  150;  Rowe's  Hill, 
about  100 ;  and  King  Oak  Hill,  about  100. 

In  Hingham  are  Baker's  Hill,  about  175 ;  Squirrel  Hill,  close  north 
of  last,  about  150;  Otis  Hill,  about  150;  others  at  north- west  and 
north,  near  Downer's  Landing,  about  75;  Hingham  Great  Hill,  a  mile 
south-west  from  the  Lower  Plain,  about  125;  the  northern  hill  of 
World's  End,  about  50;  the  southern,  about  80;  Planter's  Hill,  about 
125;  Turkey  Hill,  about  190;  Prospect  Hill,  24S. 

In  Cohasset,  are  Scituate  Hill,  180;  at  road,  one-half  mile  south- 
east, about  125;  Bear  Hill,  about  150;  Walnut  Hill,  about  100. 

On  the  peninsula  of  Hull  are  Sagamore  Head,  about  65;  White 
Head,  about  40;  Strawberry  Hill,  about  75;  one-sixth  mile  south- 
west from  Point  AUerton,  about  100;  Telegraph  Hill,  about  125; 
Thombush  Hill,  west  of  the  last,  with  the  village  of  Hull  interven- 
ing, about  110. 

In  the  harbor  the  following  are  approximate  heights  of  these  hills 
forming  its  islands,  as  shown  on  a  contoured  map  published  by  the 
United  States  Coast  Survey:  Great  Brewster,  100;  Peddock's  island, 
comprising  four  lenticular  hills,  that  most  north-east  being  70,  the 
next  120,  one-half  mile  south-west  from  these  60,  and  at  the  south- 
west end,  100;  Bumkin  island,  100;  Prince's  Head  and  Sheep  islands, 
each  about  SO;  Grape  island,  east  hill,  60,  west  hill,  75;  Raccoon 
island,  40;  Nut  island,  60;  Moon  island,  90;  Moon  Head,  25; 
Thompson's  island,  50;  Lovell's,  George's,  Gallop's,  Rainsford,  Gov- 
ernor's, Castle,  and  the  two  Spectacle  islands,  each  about  75 ;  Long 
island,  in  three  hills,  that  at  the  north,  75,  at  the  middle,  100,  and  at 
the  southwest,  60;  and  Deer  bland,  which  also  has  three  lenticular 
hills,  at  the  south,  90,  east  of  the  hospital,  50,  and  at  the  north-east 
shore,  60. 

It  has  been  stated  that  the  trend  of  these  lenticular  hills  and  the 
«triation  of  the  ledges  are  approximately  parallel.  In  the  area 
.bounded  by  a  line  twenty  miles  inland  from  the  coast,  and  thence 
^reaching  to  the  west  side  of  the  valley  of  the  Connecticut  river,  the 
x!ourse  of  the  striae  and  of  the  longer  axis  of  these  hills  is  nearly  due 
aouth,  varying  from  south-south-east  to  a  few  degrees  west  of  south. 
Near  the  sea-board,  however,  we  find  both  considerably  deflected 
jtoward  the  east,  and  in  this  vicinity  the  trend  of  the  lenticular  hills 
is  almost  invariably  south-east  or  east-south-east     In  the  western 
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and  southern  portions  of  the  district  occupied  by  the  hills  here  enum- 
erated, it  is  nearly  to  the  south-east ;  but  Corey's,  Parker  and  Bea- 
con hills,  and  all  those  which  occur  north-east  from  Boston,  in  the 
harbor,  and  in  Hull,  trend  nearly  east-south-east,  even  bearing  in 
some  cases  half  way  between  this  and  due  east.  This  elongation 
seems  to  have  been  produced  by  the  motion  of  the  ice-sheet,  under 
which  these  accumulations  appear  to  have  been  formed.  Its  paral- 
lelism to  the  striae  shows  that  these  masses  assumed  their  oblong 
shape  because  in  this  form  they  opposed  the  least  resistance  to  the 
glacial  current. 

There  are  good  reasons  for  believing  that  the  deflection  in  the 
trend  of  these  lenticular  hills  was  produced  during  the  departure  of 
the  ice,  which  could  hardly  have  its  current  thus  deflected  to  the 
east-south-east  at  our  sea-border  throughout  the  whole  glacial  period. 
The  southern  limit  of  the  North  American  ice-sheet  coincided  nearly 
with  the  course  of  the  jDolumbia,  Missouri  and  Ohio  rivers.  Across 
New  Jersey,  and  on  Long  Island,  Martha's  Vineyard  and  Nantucket, 
it  is  marked  by  a  definite  terminal  moraine.  The  line  of  continu- 
ation of  this  is  over  George's  bank  and  the  other  fishing  banks  to  the 
east-north-east.  At  this  time,  the  motion  of  the  ice-sheet,  being  di- 
rected toward  its  terminal  line,  was  south,  or  between  this  and 
south-east  over  all  New  England.  Next  came  a  period  of  warmer 
climate,  which  drove  back  the  ice-fields  a  considerable  distance. 
This  was  followed  by  a  cold  epoch,  when  they  again  held  their 
ground,  and,  probably  afler  some  readvance^  preserved  a  nearly  un- 
changed boundary  through  a  sufliciently  long  time  to  accumulate  a 
second  terminal  moraine,  by  which  we  are  enabled  to  mark  the  vari- 
able width  of  the  area  from  which  they  had  retreated.  In  Wisconsin 
we  find  this  to  have  been  three  or  four  hundred  miles ;  in  Ohio,  about 
one  hundred  miles ;  on  Long  Island,  and  thence  to  Martha's  Vine- 
yard, five  to  fifteen  miles;  and  at  Nantucket,  thirty  miles. 

We  are  interested  in  this  retreat  of  the  ice-sheet  in  south-eastern 
Massachusetts,  because  it  throws  light  upon  the  question  when  the 
lenticular  hills  of  our  district  received  their  eastern  trend.  Between 
these  epochs,  in  which  terminal  moraines  were  formed,  the  ice-front 
had  withdrawn  firom  the  hills  in  the  north-west  part  of  Martha's 
Vineyard  only  five  miles,  to  the  chain  of  the  Elizabeth  Islands;  but 
its  retreat  from  Nantucket  was  thirty  miles,  to  Brewster  and  Orleans 
on  Cape  Cod.    At  this  time  we  must  suppose  that  the  ice-current  all 
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orer  eastern  Massachusetts  was  still  approximately  to  the  south. 
The  warmth  of  the  ocean,  however,  had  begun  to  melt  away  the  ice- 
fields which  encroached  upon  its  depths  more  rapidly  than  they  were 
driven  back  upon  the  land  or  in  the  shallow  soxmds  south  of  New 
England.  At  their  further  departure  it  seems  probable  that  this 
cause  produced  within  the  Gulf  of  Maine  a  great  bay  in  the  ter- 
minal front  of  the  great  ice-sheet,  so  that  it  was  entirely  melted 
away  east  of  Massachusetts,  while  it  yet  remained  in  great  depth 
upon  all  our  territory  except  its  southeast  portion.  The  effect  of  this 
unequal  rate  of  retreat  would  be  to  leave  the  ice  upon  our  coast  un- 
supported at  its  east  side,  and  to  cause  its  motion  consequently  to  be 
deflected  toward  the  vacant  area.  The  lenticular  hills  were  probably 
mainly  accumulated  before  this  time,  having  their  trend  in  the  nearly 
southward  course  in  which  the  ice-sheet  had  hitherto  moved.  When 
this  course  was  changed,  it  appears  that  these  massive  hills  were 
turned  partly  around  to  conform  to  the  ice*current.  This  was  done, 
too,  in  a  comparatively  short  time,  for  the  ice  sheet  was  wholly 
melted  before  it  could  efface  much  of  the  previous  striation  upon  the 
ledges,  which  in  this  same  district  is  generally  between  10°  and  30° 
to  the  east  of  south.  In  the  north-east  part  of  Essex  county  and 
near  the  coast  in  New  Hampshire,  the  old  glacial  markings  have 
been  mostly  erased  by  the  deflected  ice-current,  and  their  previuling 
course,  like  that  of  the  hills  of  glacial  drill,  is  about  south-east. 

The  group  of  lenticular  hills  here  described,  has  its  boundary  on 
the  north-east,  north,  and  north-west,  at  a  distance  of  five  miles  from 
the  State-house.  In  Watertown  and  Waltham  this  radius  extends 
to  eight  miles,  and  continues  about  the  same  in  the  further  circuit 
at  the  south-west  and  south,  as  &r  as  to  Quincy.  Then  it  increases 
to  fifteen  miles,  reaching  to  Prospect  Hill  in  Hingham  and  to  Bear 
and  Walnut  Hills  in  Cohasset.  Eastward  the  most  remote  of  these 
hills  are  at  Point  Allerton  and  the  remnant  of  one  on  Great  Brews- 
ter island,  both  less  than  ten  miles  distant.  In  all  parts  of  this  dis- 
trict, with  the  exception  of  Roxbury,  lenticular  hills  are  of  frequent 
occurrence.  Beyond  Hingham  and  Cohasset,  massive  hills,  com- 
posed principally  of  till,  but  not  generally  of  the  typical  lenticular 
form,  extend  nearly  ten  miles  farther,  to  Telegraph  Hill  in  Marshfield. 
On  all  other  sides  this  area  is  bounded  by  tracts  entirely  destitute  of 
lenticular  accumulations  of  till,  and  oflen  having  scarcely  any  cover- 
ing upon  the  ledges,  which  are  low  and  undulating  or  elevated  in 
rugged  and  broken  ranges  of  hills. 
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This  kind  of  topography  surrounds  our  districts  of  lenticular  hills 
excepting  oceanward.  Its  width  at  the  north-east  is  fully  ten  miles, 
to  Beverly,  Danrers,  and  Middleton,  in  which  another  area  of  these 
smooth-topped,  fertile  drift-hills  begins  and  thence  extends  twelve 
miles  norUi-east  through  Wenham,  Hamilton,  Topsfieid  and  Ipswich. 
The  width  of  this  group  of  lenticular  hills  is  about  eight  miles,  from 
the  north-west  part  of  Essex  to  Prospect  and  Hundslow  hills  in 
Bowley.  These,  with  Oldtown  hills  in  Newbury,  and  Bald  Hill  in 
Boxford,  are  the  outposts  of  this  group  at  the  north-west.  The  nar^ 
row  belt  of  nearly  level  land  destitute  of  these  accumulations,  which 
lies  next  to  the  north-west,  was  first  pointed  out  to  me  by  Rev.  6. 
F.  Wright.  Its  width  is  about  four  miles,  extending  in  a  nearly 
straight  line  firom  the  south-east  comer  of  Andover  to  Newburyport; 
and  it  may  be  said  to  continue  with  about  the  same  width  along  the 
coast  through  Salisbury  and  onward  to  Portsmouth,  N.  H.,  since  this 
margin,  excepting  Boar's  Head,  has  none  of  these  accumulations  of 
till.  Next  to  the  north-west  there  succeeds  a  very  fine  development 
of  the  lenticular  hills,  averaging  nearly  ten  miles  in  width,  and  reach- 
ing from  Andover,  Lawrence,  and  Methuen  fully  twenty-five  miles 
north-easterly  to  Stratham,  N.  H. 

The  distance  to  be  crossed  north-west,  west,  and  south-west  firom 
the  group  of  lenticular  hills  about  Boston,  to  reach  any  similar  devel- 
opment of  them  in  the  interior  of  the  State  has  not  been  explored. 
The  only  statement  that  I  can  make  is  the  n^ative  one  that  I  saw 
nothing  of  this  kind  in  a  journey  fr^m  Lowell  through  Billerica,  Bed- 
ford, Lexington,  Waltham,  West  Newton,  Needham,  West  Dedham, 
Norwood,  Canton,  Stoughton,  Brockton,  Abington,  Rockland,  Han- 
over, and  Pembroke  to  Duxbury.  They  are  known  to  be  finely  ex- 
hibited in  the  north-west  part  of  Worcester;  in  Ayer  and  Groton;  in 
the  north-west  part  of  Leominster ;  in  Gardner;  in  Bernardston, 
Gill,  and  the  north  part  of  Montague ;  and  in  Amherst,  South  Had- 
ley,  and  the  west  edge  of  Granby.  Some  of  these  localities  are 
probably  portions  of  quite  extensive  areas  similar  to  the  group  of 
these  hills  about  Boston,  or  to  their  two  belts  in  Essex  county.  It  is 
to  be  noted,  also,  that  sometimes  a  single  lenticular  hill,  prominent 
and  typical  in  form,  b  found  in  an  area  which  nowhere  else  for  many 
miles  shows  any  similar  masses  of  till.  Thus  Pigeon  Hill  in  Rock- 
port,  195  feet  high,  is  the  only  example  of  this  class  on  Cape  Ann. 

The  distribution  of  these  lenticular  accumulations  of  till  in  New 
Hampshire  has  been  quite  thoroughly  explored  during  the  recent 
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OTer  eastern  Massachusetts  was  still  approximately  to  the  sonth. 
The  warmth  of  the  ocean,  however,  had  hegun  to  melt  away  the  ice- 
fields which  encroached  upon  its  depths  more  rapidly  than  they  were 
driven  back  upon  the  land  or  in  the  shallow  sounds  south  of  New 
England.  At  their  further  departure  it  seems  probable  that  this 
cause  produced  within  the  Gulf  of  Maine  a  great  bay  in  the  ter- 
minal iront  of  the  great  ice-sheet,  so  that  it  was  entirely  melted 
away  east  of  Massachusetts,  while  it  yet  remained  in  great  depth 
upon  all  our  territory  except  its  southeast  portion.  The  effect  of  this 
unequal  rate  of  retreat  would  be  to  leave  the  ice  upon  our  coast  un- 
supported at  its  east  side,  and  to  cause  its  motion  consequently  to  be 
deflected  toward  the  vacant  area.  The  lenticular  hills  were  probably 
mainly  accumulated  before  this  time,  having  their  trend  in  the  nearly 
southward  course  in  which  the  ice-sheet  had  hitherto  moved.  When 
this  course  was  changed,  it  appears  that  these  massive  hills  were 
turned  partly  around  to  conform  to  the  ice*current.  This  was  done, 
too,  in  a  comparatively  short  time,  for  the  ice  sheet  was  whoUy 
melted  before  it  could  efface  much  of  the  previous  striation  upon  the 
ledges,  which  in  this  same  district  is  generally  between  10°  and  30° 
to  the  east  of  south.  In  the  north-east  part  of  Essex  county  and 
near  the  coast  in  New  Hampshire,  the  old  glacial  markings  have 
been  mostly  erased  by  the  deflected  ice-current,  and  their  prevailing 
course,  like  that  of  the  hills  of  glacial  drift,  is  about  south-east. 

The  group  of  lenticular  hills  here  described,  has  its  boundary  on 
the  north-east,  north,  and  north-west,  at  a  distance  of  five  miles  from 
the  State-house.  In  Watertown  and  Waltham  this  radius  extends 
to  eight  miles,  and  continues  about  the  same  in  the  further  circuit 
at  the  south-west  and  south,  as  far  as  to  Quincy.  Then  it  increases 
to  fifteen  miles,  reaching  to  Prospect  Hill  in  Hingham  and  to  Bear 
and  Walnut  Hills  in  Cohasset.  Eastward  the  most  remote  of  these 
hills  are  at  Point  Allerton  and  the  remnant  of  one  on  Great  Brews- 
ter island,  both  less  than  ten  mUes  distant.  In  all  parts  of  this  dis- 
trict, with  the  exception  of  Boxbury,  lenticular  hills  are  of  frequent 
occurrence.  Beyond  Hingham  and  Cohasset,  massive  hills,  com- 
posed principally  of  till,  but  not  generally  of  the  typical  lenticular 
form,  extend  nearly  ten  miles  farther,  to  Telegraph  Hill  in  Marshfield. 
On  all  other  sides  this  area  is  bounded  by  tracts  entirely  destitute  of 
lenticular  accumulations  of  till,  and  often  having  scarcely  any  cover- 
iug  upon  the  ledges,  which  are  low  and  undulating  or  elevated  in 
rugged  and  broken  ranges  of  hills. 
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geological  surrey,  and  a  map  of  both  hills  and  slopes  of  this  class  is 
presented  in  the  atlas,  including  also  their  development  in  north- 
eastern Massachusetts  as  far  south  as  to  Ipswich.  This  map  shows 
that  they  occur  quite  abundantly  upon  three  areas  which  vary  from 
five  to  twenty  miles  in  width,  and  extend  twenty-five  or  thirty  miles 
from  north  to  south,  or  from  north-east  to  south-west.  The  most 
eastern  of  these  areas  lies  mainly  in  Essex  county,  Mass.,  and  has 
already  been  mentioned.  The  middle  belt  reaches  from  Goffstown 
and  Weare,  N.  H.,  south-west  to  New  Ipswich  and  Rindge,  and 
crosses  the  state  line  into  Ashby  and  Ashbumham,  Mass.  After  an 
interruption  of  a  few  miles,  these  hills  are  again  found  abundantly  in 
Gardner.  A  third  belt  extends  through  the  west  part  of  Cheshire 
county,  but  appears  to  be  quite  distinct  from  the  area  mentioned  in 
Bernardston,  Gill,  and  Montague.  These  tracts  are  separated  by 
others  of  equal  or  greater  width,  upon  which  scarcely  any  lenticular 
hills  are  found.  Farther  north  in  New  Hampshire  and  in  York 
county.  Me.,  lenticular  accumulations  of  till  are  sprinkled  more  spar- 
ingly, with  no  traces  of  system,  being  numerous  in  some  localities, 
but  generally  rare  or  absent. 

The  geological  reports  of  Massachusetts  and  New  York  gave  such 
descriptions  of  Plymouth  county  and  Cape  Cod,  and  of  Long  Island, 
that  these  areas  have  been  explored  with  the  expectation  of  finding 
lenticular  hills;  but  no  accumulations  like  those  which  we  have  been 
describing  under  this  name  were  seen.  These  journeys,  however, 
have  been  by  no  means  unfruitful ;  for  they  have  enabled  us  to  deter- 
mine the  extent  and  character  of  the  terminal  moraines  which  occur 
there,  and  have  convinced  us  that  the  lenticular  hills  are  very  difier- 
ent  from  the  deposits  that  were  heaped  at  the  margin  of  the  ice- 
sheet.  These  terminal  moraines  form  distinctly  continuous,  narrow 
series  of  hills,  which  extend  hundreds  of  miles;  instead  of  which,  the 
lenticular  hills,  though  abundant  upon  certain  areas  and  entirely 
wanting  elsewhere,  never  are  found  in  any  such  connected  series. 
The  smoothly  oval  or  lenticular  shape  of  the  latter  is  also  in  marked 
contrast  with  the  very  irregular  and  broken  contour  of  the  morainic 
hiUs. 

Respecting  the  very  unequal  distribution  of  our  lenticular  masses 
of  till,  or  why  they  should  abound  in  the  vicinity  of  Boston,  and  in 
several  belts  at  the  north  and  north-west,  while  they  are  very  rare  or 
entirely  absent  upon  intervening  areas,  we  can  offer  no  explanation. 
This  grouping  does  not  appear  to  have  been  caused  by  difierences  in 
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the  adjacent  stratified  rocks ;  nor  is  it  attributable,  so  far  as  I  see,  to 
the  contour  of  the  land.  In  our  district,  and  northward,  the  lentic- 
ular hills  aA  finely  deyeloped  on  the  low  land  near  the  coast,  being 
spread  over  areas  which  would  otherwise  be  nearly  level ;  but  at 
many  places  inland  they  are  equally  abundant  among  high  irregular 
hills  of  ledge.  They  seem  as  likely  to  be  found  on  one  side  or 
another  of  any  mountain  or  prominent  hill-range ;  and  the  altitudes 
at  which  they  occur  vary  from  the  level  of  the  sea  to  fifteen  hundred 
feet  above  it  on  the  height  of  land  between  the  Merrimack  and  Con- 
necticut rivers.  If  their  distribution  has  been  independent  of  these 
conditions,  as  seems  to  be  true,  we  are  brought  to  the  alternative 
that  it  probably  resulted  in  some  unexplained  way  from  movements 
of  the  ice-sheet. 

Although  we  do  not  discover  the  cause  of  the  peculiar  distribution 
of  these  hills,  it  seems  quite  certain  that  they  were  accumulated  and 
moulded  in  their  lenticular  form  beneath  the  ice,  instead  of  being,  as 
has  been  suggested,  remnants  spared  by  the  fluviatile  and  tidal  ero- 
sion of  a  once  continuous  sheet  of  drifl,  which  was  contained  in  the 
ice  mass  and  deposited  at  its  melting.  Such  erosion  must  have 
formed  table-topped  hills,  but  ours  are  gracefully  rounded,  and  their 
slopes  vary  from  5^  to  80^,  being  steeper  at  the  sides  than  at  the 
ends;  whereas  erosion,  as  may  be  seen  in  the  islands  of  the  harbor, 
must  have  slopes  of  about  46^.  Our  lenticular  hills,  furthermore, 
are  of  quite  variable  size  and  height,  and  some  which  rise  only  fifty 
feet  above  the  sea  are  as  typical  as  neighboring  ones  one  hundred 
and  fifty  to  two  hundred  feet  high.  Another  consideration  is,  that 
with  such  removal  of  equal  depths  of  till  from  the  spaces  between 
these  hills,  the  surface  would  be  left  literally  covered  with  boulders 
which  currents  of  water  could  not  transport. 

The  origin  which  the  material  and  trend  of  these  hills  have  been 
found  to  indicate,  is  therefore  to  be  accepted,  though  some  of  its 
problems  remain  unsolved.  The  very  hard  and  compact  character 
of  their  material,  the  small  proportion  of  its  iron  that  has  become 
fully  oxidized,  its  very  fine,  clayey  detritus,  and  its  glaciated  bould- 
ers and  pebbles,  all  show  it  to  be  the  ground-moraine  of  the  ice-sheet, 
and  the  trend  of  its  lenticular  masses  shows  that  they  were  shaped 
beneath  the  ice-current.  The  accumulation  of  these  hills  and  slopes 
seems  to  have  been  by  slow  and  long-continued  addition  of  material 
to  their  surface,  the  mass  remaining  nearly  stationary  from  the  be- 
ginning of  its  deposition.     Obviously  this  was  the  case  with  the  len- 
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ticular  slopes  gathered  behind  the  shelter  of  higher  ledgj  hiDs,  or 
upon  their  opposite  sides.  Except  in  this  location,  these  slopes  are 
like  the  lenticular  hills,  which  seem  to  contain  no  ledge,  %eing  simply 
heaps  of  the  ground-moraine  fi^y  to  two  hundred  feet  in  height. 
This  resemblance  suggests  that  both  hills  and  slopes  alike  increased 
slowly  in  extent  and  depth  without  much  change  in  place,  new  mate- 
rial being  lodged  upon  their  surface  from  the  ice-sheet  which  swept 
over  them. 

The  obscure  lamination  or  cleavage,  which  is  one  of  the  character- 
istic features  of  the  lower  till,  was  probably  produced  by  this  mode  of 
its  accumulation.  In  this  deposit  from  the  ice-sheet,  it  corresponds 
to  the  stratification  of  sediments  from  water,  but  it  is  less  distinct; 
and  the  fine  detritus  in  which  it  appears  contsdns  glaciated  pebbles 
and  boulders  indiscriminately  mixed  through  its  whole  mass.  This 
structure  was  at  first  thought  to  be  a  true  cleavage,  produced  by  the 
pressure  of  the  glacial  sheet  If  we  take  this  explanation,  it  still 
proves  like  the  hardness  and  compactness  which  also  mark  the  lower 
till,  that  this  deposit  was  not  ploughed  up  by  the  enormous  pressure 
of  the  ice  passing  over  it.  How  could  this  force  permit  the  ground 
moraine  to  be  heaped  in  the  steeply-projecting  lenticular  hills?  In- 
stead of  this  we  should  expect  it  to  be  left  only  in  flattened  sheets  or 
behind  sheltering  ledges.  The  probable  answer  seems  to  be  that  the 
finely  pulverized  detritus  and  glaciated  stones  in  the  bottom  of  the 
ice-sheet  had  a  tendency  to  lodge  upon  the  surface  of  any  deposit  of 
the  same  material.  When  such  banks  of  the  lower  till  became  prom- 
inent obstacles  to  the  ice-current,  its  levelling  force  was  less  powerful 
than  this  tendency  of  adhesion,  which  continuaUy  gathered  new  ma- 
terial, building  up  these  massive  rounded  hills.  At  the  melting  of 
the  overlying  ice-sheet,  the  surface  of  hills  and  valleys,  ground 
moraine  and  ledges,  were  alike  covered  by  the  nearly  continuous 
mantle  of  the  upper  till. 

Mr.  Wright  presented  a  photograph  illnstrating  the  forma- 
tion of  loess  in  the  Missouri  Valley,  taken  by  Pro£  Todd. 

Dr.  fi.  Joy  JefBneB  showed  some  circulars  issued  by  the 
Leipdg  Museum  of  Ethnology,  for  the  purpose  of  obtaining 
data  relating  to  ^  color  perception  and  color-nomenclature 
among  savage  races.  Data  thus  far  obtained  seem  to  show 
tbat  saTi^es  have  greater  powers  of  discriminating  between 
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colors,  and  even  a  greater  nnmber  of  color  names,  than  civil- 
ized men. 


General  Meeting.    April  16, 1879. 

The  President,  Mr.  T.  T.  Bouvd,  in  the  chair.  Fourteen 
persons  present. 

The  following  papers  were  read : 

On  thk  Minebalizbd  Phosphatic  Guanos  of  the  Equatorial 
Pacific  Islands.    Bt  Samuel  Eneeland,  M.D. 

In  1872,  while  strolling  along  the  wharves  at  Honolulu,  Sandwich 
Islands,  I  saw  a  small  schooner  which  had  just  arrived  from  Ender- 
huiy  Island,  in  the  equatorial  Pacific.  Her  cai^  was  guano ;  hut  it 
looked  so  unlike  the  Peruvian  guano,  and  presented  such  a  rock*like 
appearance,  that  I  spent  a  week  in  ascertaining  the  facts  about  the 
deposit,  in  obtaining  specimens,  and  in  having  them  analyzed.  What 
I  present  to-night  is  the  result  of  these  inqairies,  pursued  after  I  re- 
turned, with  a  few  remarks  on  the  ordinary  and  on  other  similar 
Pacific  guanos.  The  subject  seems  to  me  interesting  from  the  points 
of  views  of  Chemical  and  Economic  Geology,  Geological  Time,  and 
actually  occurring  metamorphosis  of  rocks  of  animal  origin. 

Guano,  as  generally  understood  and  used  as  a  fertilizer,  consists  of 
the  excrements  of  sea-fowl,  urinary  and  intestinal  combined,  contain- 
ing often  their  decomposed  bodies  and  eggs,  the  remains  of  their 
fishy  food,  and  occasionally  the  bones  of  marine  animals.  It  is  found 
accummulated  in  immense  quantities  on  some  of  the  Pacific  islands, 
and  near  the  coasts  of 'South  America  and  Africa. 

Though  well  known  to  the  ancient  Peruvians  as  a  valuable  fertilizer 
the  attention  of  Europe  was  first  drawn  to  it  by  Humboldt  in  1804; 
as  evidence  of  the  long  time  it  must  have  required  to  form  deposits 
fifty  to  sixty  feet  deep,  he  stated  that  the  accumulation  o^  the  pre- 
ceding three  hundred  years  was  only  a  few  lines  thick.  He  caused 
it  to  be  analyzed  by  the  best  chemists  of  the  day,  who  found  it  to 
be  composed  of  phosphates  of  ammonia  and  lime,  with  urate  and 
oxalate  of  ammonia,  organic  matters  and  sand.  It  was  not  used  as 
a  fertilizer  in  Europe,  though  Humphry  Davy  spoke  of  its  value 
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1819,  until  1840;  since  that  time  it  has  been  exported  from  the 
Feruyian  blands  in  very  large  quantity. 

The  three  small-  islands  off  the  south  coast  of  Peru,  called  the 
Chincha  islands  were  believed  to  contain  at  least  forty  million  tons, 
the  deposit  being  in  some  places  more  than  one  hundred  and  sixty 
feet  thick.  The  demand  for  it  was  so  great  that  search  was  made 
for  other  sources  of  supply,  all  of  which,  however,  proved  inferior  to 
the  Peruvian. 

The  reason  of  the  superiority  of  the  latter  is,  that  no  rain  falls  on 
these  islands,  and  the  ingredients  are  little  changed  under  their  dry 
tropical  sun ;  the  uric  acid  and  ammonia,  both  readily  decomposing 
under  the  influence  of  moisture,  remain  unchanged  and  dry.  Where 
rain  prevails,  these  nitrogenous  compounds  are  washed  out,  and  the 
value  of  the  guano  then  consists  in  the  amount  of  the  phosphates 
which  remain  —  this  last,  or  the  phosphatic  guano,  is  the  one  of 
which  I  wish  to  speak  to-night. 

The  differences  will  be  made  more  plain  by  a  glance  at  the  follow- 
ing analyses: 

Peruvian, 

Water  .    12  to  20  per  cent 

Organic  Matter  and  i 

Ammoniacal  Salts   } 

Soluble  Salts  6 

Phosphate  Lime    17  to  22 

98 


t( 


ft 


<i 


Jarvia  Idand. 

Baker's  Itland. 

7.6  per  cent. 

4.6  per  cent. 

4         « 

11         " 

7.6 

7         " 

81         « 

76        « 

100 


98.6 
By  Dr.  Draper,  of  N.  Y. 


The  difference  in  the  ammoniacal  salts  and  organic  matters  which 
have  been  washed  out  in  the  last  two,  or  rainy  islands,  and  the  pre- 
dominance of  the  phosphates  in  these  last,  to  which  these  specimens 
belong,  will  be  noticed. 

The  difference  in  these  guanos  is  of  great  importance  in  their  agri- 
cultural applications,  as  it  will  be  readily  seen  that  the  rich  ammo- 
niacal guanos  of  Peru  would  be  of  little  use  in  light  soils,  where 
volatile  and  soluble  parts  would  easily  be  lost  by  being  washed  out, 
while  the  insoluble  phosphatic  varieties  would  be  better  and  cheaper. 

Jarvis,  Baker's  and  Howland's  islands,  nearly  on  the  equator,  in  the 
Pacific,  between  159°  and  176°  W.  long,  and  a  few  others  in  the 
neighborhood,  belonging  to  the  American  Guano  Company,  are  quite 
valuable,  containing  about  ten  million  tons,  and  have  largely  supplied 
the  American  market.     The  island  from  which  these  specimens  came, 
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Enderbury  island,  in  lat  S^  8'  S.,  and  long.  171®  8' W.,  wah  not 
believed  until  late  years  to  contain  any  great  amount  of  phosphatic 
guano. 

According  to  Prof.  D.  Hague,  in  the  *'  Amer.  Jour,  of  Science," 
vol.  34,  1862,  whose  article  has  been  quoted  by  Prof.  Dana  in  his 
work  on  '^  Corals  and  Coral  Islands,"  the  following  are  the  charac- 
ters of  the  guano  of  the  first  three  islands  just  named.  ^ 

Howland's  Island:  0°  51'  N.,  and  176°  32'  W. 

CHBiaCAL  ANALTSXS. 

Lime       ...       42.  86.90 

Phosphoric  Acid     .        89.66  80.80 

Salpharic  Acid       .         1.88  .58 
with  a  little  magnesia  and  1  per  cent,  of  carbonic  acid. 

He  speaks  of  having  found  buried  in  the  guano  fragments  of  coral, 
of  various  species,  in  which  the  carbonic  acid  had  been  entirely  re- 
placed by  phosphoric  acid,  and  in  such  specimens  70  per  cent,  of 
phosphate  of  lime  -  some  having  in  the  centre  a  nuucleus  or  core  of 
coral. 

Baker^s  Island:  0°  13'  N.,  176°  22'  W.,  very  remote  from  any 
other  land,  except  the  last  named  (about  40  miles  N.  N.  W.).  This 
guano  contains  also  a  little  magnesia  and  1.25  per  cent,  sulph.  acid: 
with  lime  42.34  and  phosphoric  acid  40.14  —  also  a  little  carbonic 
acid  and  traces  of  iron.  The  surface  is  covered  by  a  crust,  which 
contains  40.S13  of  lime,  40.47  of  phosphoric  acid,  5.66  of  sulphuric 
acid,  a  very  little  magnesia,  and  much  sulphate  of  lime. 

Jarvv^s  Island*.  0°  22'  S,  159°  58'  W.  In  this  the  principal  de- 
posit of  guano,  according  to  Hague,  rests  on  sulphate  of  lime  (gypsum) 
the  other  soluble  salts  contained  in  the  ocean  water  having  been 
washed  out  by  the  rains.  In  fact,  he  believes  that  most  of  the  guano 
taken  from  these  islands  rests  on  a  bed  of  sulphate  of  lime,  some  on  a 
coral  formation,  while  some  has  been  mixed  with  coral  mud.  The 
first  kind  is  covered  by  a  hard  crust,  which  may  be  an  inch  thick, 
with  the  guano  beneath;  all  the  guano,  if  the  deposit  be  shallow,  may 
be  in  the  form  of  this  crust,  snowy  white  or  more  or  less  tinged  by 
organic  matters,  (not  by  iron),  hard,  irregular,  and  friable.  In  some 
islands  the  underlying  sulphate  of  lime  may  be  of  a  similar  color 
with  an  admixture  of  phosphate  of  lime;  this  is  of  little  value,  but, 
has  been  mistaken  for  and  exported  as  guano. 

The  phosphoric  acid  and  lime  are  sometimes  combined  as  bonephos- 
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phate,  but  mostly  as  a  neutral  phoephate,  and  a  portion  even  as  super- 
phosphate. 
The  pure  crust  contains 

Lime 88.62 

Phosphoric  Acid     ....       60.04 
Sulphuric  Acid      .       .       .       .  1.68 

a  nearly  pure  diphosphate  of  lime;  or  90  per  cent.,  with  an  excess  of 
about  3  per  cent,  of  phosphoric  acid,  even  allowing  the  amount  of 
lime  required  by  the  sulphuric  acid. 

That  resting  on  the  coral  formation  contains. 

Lime 42.17 

Phosphoric  Acid  ....  84.01 

Sulphuric  Acid     ....  8.06 
with  a  little  magnesia  and  carbonic  acid. 

These  and  similar  guano  islands  in  the  Pacific,  are,  according  to 
Prof.  Hague,  in  latitudes  near  the  equator  where  rains  occur  but 
rarely;  in  the  rainless  Peruvian  islands,  the  true  guano  occurs. 
Where  rains  are  very  heavy,  at  4°  or  5°  from  the  equator,  the  ma- 
terials are  washed  away  and  vegetation  is  encouraged;  the  birds  then 
roost  in  the  trees  or  bushes  and  no  deposits  of  guano  are  accumulated. 
The  beds  of  gypsum,  or  sulphate  of  lime,  remain. after  the  evapora- 
tion of  the  sea  water,  which  holds  it  in  solution,  in  the  gradually  dry- 
ing lagoon. 

Wherever  large  numbers  of  sea  fowl  frequent  islands  for  the  pur- 
pose of  laying  their  eggs,  guano  may  be  deposite(^  but  rains,  as  we 
have  seen,  by  washing  away  the  organic  matters  produce  a  very  dif- 
ferent substance,  chemically,  from  true  guano. 

Enderbury  Island,  from  which  these  specimens  came,  is  two  and 
three  quarter  miles  long,  by  one  mile  wide,  trapezoidal  in  form,  and 
about  eighteen  feet  above  the  sea  at  low  tide,  this  rising  about  six 
feet.  The  beach  is  about  twelve  feet  high,  the  first  eight  with  a 
regular  slope  of  80°  to  85°,  made  up  of  sand,  pebbles,  and  rounded 
stones  of  coral,  with  a  few  shells;  it  is  then  horizontal,  according  to 
Dana,  for  eighty  to  one  hundred  feet,  and  then  comes  a  gradual  rise 
of  three  or  four  feet;  the  corals  are  principally  immense  foliaceous 
madrepores,  some  twelve  to  fifteen  feet  in  diuneter;  many  fragments 
on  the  beach  are  four  inches  thick,  with  thirty  square  feet  of  surface. 

Above  the  crown  of  the  beach  b  a  sandy  ridge  which  encircles  the 
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gnano  deposit,  nearly  eyen,  though  the  hard  coral  bottom  of  the 
bed  elopes  toward  the  centre,  the  depth  of  the  guano  yarying  from 
one-half  to  several  feet.  There  is  little  vegetation  and  few  trees; 
the  lagoon  is  very  shallow,  containing  no  growing  coral ;  its  shores 
are  of  coral  mud,  which  allows  the  foot  to  sink  into  it  eight  to  ten 
inches,  rendering  it  difficult  to  reach  its  waters;  the  mud  looks  like  a 
dirty  brownish  clay,  but  is  nothing  but  very  finely  comminuted  coral; 
the  water  of  the  lagoon  is  occasionally  salt,  and  its  shores  are  in 
some  places  incrusted  with  salt 

The  climate  is  equable,  the  temperature  ranging  from  76^  to  80° 
Fahr.,  in  the  shade;  easterly  trade  winds  are  constant,  in  summer 
with  northing,  in  winter  with  southing;  sky  usually  clear  and  cloud- 
less; light  showers  are  not  uncommon,  though  heavy  ones  are  un- 
known, and  there  is  never  a  rainy  day.  There  are  no  mammals 
on  the  island  except  rats,  which  feed  on  eggs ;  it  is  occasionally 
visited  by  turtles,  and  by  civilized  man;  and  it  is  not  unlikely  that 
bones  of  various  marine  animals  may  occur  in  the  deposit,  and  I 
think  some  of  the  specimens  afford  evidence  of  this.  As  there  is  no 
fresh  water  upon  the  island  except  what  is  caught  during  rains,  and 
no  food  to  depend  upon  except  fish,  birds,  and  their  eggs,  vessels  em- 
ployed in  collecting  the  guano  have  to  carry  their  own  supplies, 
causing  considerable  privation  when  firom  bafiSing  winds  supplies  fail 
to  reach  them  in  proper  time. 

The  birds  most  abundant  here  are  the  tern  {Sterna  hirundo),  which 
comes  in  millions  twice  a  year  to  breed,  resting  on  the  ground,  mak- 
ing no  nest,  but  getting  under  tufts  of  grass  where  any  exist  —  nod- 
dies, {Anoua  stolidus),  which  burrow  in  the  guano,  —  boobies  and 
gannets  {Svla  fiber  and  Ixissand)  great  devourers  of  fish,  which  they 
disgorge  when  feeding  their  young  or  when  alarmed  —  petrels 
{ProceUarid)f  tropic  birds  {Phaeton),  and  frigate  birds  {Tachjfpetes) 
—  all  of  these  contribute  to  the  formation  of  the  guano. 

There  are  several  varieties  of  this  mineralized  guano,  differing  in 
the  amount  of  the  phosphates  contained. 

I.  A  sandy  or  granular  kind  without  ammonical  odor,  of  which 
the  average  composition,  from  another  locality,  according  to  Dr.  A.  A. 
far  as  Hayes  is,  as  the  salts  of  lime  are  concerned: 

Bone  Phosphate  of  Lime  46.60 

Carb.  ofLime      .  .        .        89.80 

Organic  Matters  ....         6.40 
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n.  Aggregated  grains,  the  first  step  in  the  conversion  into  rock, 
and  difiering  from  i,  chiefly  in  the  greater  proportion  of  phosphate 
and  the  less  proportion  of  carbonate  of  lime. 

III.  A  solid  rock,  the  product  of  chemical  changes,  hy  which  car^ 
bonate  of  lime  is  lost  and  phosphate  of  lime  increased,  in  varying 
proportions  as  the  specimens  show  on  analysis.  The  carbonates  are 
decomposed  by  heat  and  moisture,  and  with  other  soluble  matters  are 
removed  by  rain ;  the  passage  of  the  escaping  gases  through  the  mass, 
like  the  carbonic  acid  in  the  raising  of  dough  which  we  bake  into 
bread,  renders  the  structure  somewhat  light  and  cellular,  so  as  to  re- 
semble and  to  be  mistaken  for  a  trachytic  rock,  of  igneous  or  meta- 
morphic  origin.  In  some  cases  the  structure  is  so  compact  and  hard 
as  to  resemble  a  feldspathic  mineral  or  a  weathered  trap  —  even  re- 
sembling the  phosphate  of  lime  rocks  of  the  older  crystalline  forma- 
tions. Mr.  A.  A.  Julien  (Amer.  Jour,  of  Science,  Vol.  40,  1865,) 
has  drawn  attention  to  the  rock  guanos  of  the  West  Indies  and  the 
£astern  coast  of  South  America,  especially  Sombrero  Island,  18^  S6' 
N.  and  62^  27'  W.,  where  it  occurs  in  veins  through  beds  of  lime- 
stone —  with  pseudomorphs  rich  in  the  bone  phosphate,  even  85  per 
cent.,  phosphoric  being  substituted  for  carbonic  acid  brought  down 
by  the  rains  into  the  joints  of  the  limestone.  These  rocks  also  con- 
tain crystals  of  Brush! te,  containing  96.8  phosphate  of  lime  —  of 
Metabrushite,  95  per  cent.,  with  one  less  equivalent  of  water  —  also 
two  varieties,  Zeugite  with  85  percent,  and  Ornithite  with  94  per  cent. 

The  varieties  of  all  these  rock  guanos  differ  much  in  proportions  of 
phosphates  of  lime.  The  oolitic  or  granular  form,  of  many  colors, 
contains  both  the  bone  or  tribasic  phosphate  (3  CaO,  PO^),  and 
neutral  bibasic  phosphate  (2  CaO,  HO,  FO5),  with  some  phosphate 
of  alumina,  iron  and  manganese  —  evidently  formed  largely  from, 
according  to  Dr.  A.  A.  Hayes,  fish  bones  and  shells  acted  on  by  the 
acids  of  the  guano  —  as  stated  below. 

The  concretionary  form,  as  in  these  specimens,  has  its  upper  sur- 
face covered  with  rounded  elevations  and  nodules,  as  in  all  compact 
calcareous  concretions;  this  is  white  or  yellowish  or  even  reddish 
white,  with  a  little  carbonate  and  sulphate  of  lime,  but  rich  in  the 
bone  phosphates.  The  interior  is  full  of  cavities  and  irregularities, 
with  a  splintery  firacture,  and  a  hardness  nearly  equal  to  that  of 
feldspar.  This  is  the  more  recent,  bearing  evidence  in  its  cavities 
and  agate-like  lamination  of  the  percolation  and  slow  evaporation  of 
waters  ;  there  is  no  evidence  of  high  temperature,  great  pressure,  or 
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action  of  heated  waters,  but  only  of  what  might  be  called  atmos- 
pheric and  surface  agents  of  percolating  guano  solutions. 

Such  material,  if  not  available  as  guano,  may  be  used  in  making 
the  superphosphate  of  lime  for  fertilizing  purposes;  as  such  it  has 
been  imported  by  the  cargo  from  the  coasts  of  Venezuela  and  Guiana. 
Dr.  A.  A.  Hayes,  in  the  Ftoc.  of  Bost.  Soc.  Nat.  History,  Vol.  vi, 
1856,  p.  48-50,  has  thrown  much  light  on  these  phosphatic  guanos  of 
the  rainy  islands,  while  treating  of  the  state  in  which  phosphate  of 
lim&  exists  in  water,  and  of  the  action  of  the  latter  on  bones,  viz: 
one  proportion  of  the  tribasic  or  bone  phosphate  of  lime  is  taken  out 
by  the  carbonic  and  crenic  acids  developed  during  the  putrefaction 
of  the  gelatine  of  the  bones;  this  leaves  the  bibasic,  more  soluble 
phosphate,  in  solution;  as  the  process  goes  on,. a  simple  or  monobasic 
phosphate  remains,  and  even  this  may  be  so  far  dissolved  as  to  ap- 
proach the  state  of  phosphoric  acid  in  solution  and  carbonate  and 
crenate  of  lime  deposited  —  then  by  disintegration  of  the  last  named 
salts,  the  lime  is  set  free,  ready  to  combine  again  with  the  phos- 
phoric acid.    In  the  Enderbury  guano,  however,  no  such  layer  of 
fish  bones  can  be  called  in  to  account  for  the  phosphatic  character  of 
the  deposit.     Water  containing  carbonic  acid  from  decomposed  coral, 
or  from  any  slight  layer  of  vegetable  matter  on  the  surface,  would 
exert  a  solvent  action  on  the  carbonate  of  lime,  and  would  leave  be- 
hind the  phosphate  of  lime  belonging  to  the  organic  matter  of  the 
guano.    The  formation  of  the  phosphates  in  nature  is  not  well  un- 
derstood ;  we  cannot  attribute  them  here  to  vertebrate  remains,  nor 
to  the  shells  of  brachiopods  or  pteropods,  nor  any  marine  organisms, 
animal  or  vegetable. 

The  following  are  the  analyses  of  the  Enderbury  specimens  —  the 
powdered  specimens  in  the  bottles,  marked  1 ,  2,  8,  by  the  Company's 
chemist  on  the  island  —  the  others  in  the  Laboratory  of  the  Mass. 
Institute  of  Technology,  by  Mrs.  E.  H.  Richards  and  Miss  M.  O. 
Glover;  the  first  three  in  January,  1873,  the  fourth  in  Jan.,  1879: 

No.  4  contains  .    41.898  Phosphoric  Acid. 

1.260  Carbonic  Acid. 
46.82  Lime. 


Equivalent  to       .        .91.48  Tribasic  Phosphate  of  Lime. 

2.86  Carbonate  of  Lime. 
6.62  Water  and  Organic  Matter. 

PBOOKKDIKOS  B.  8.  ».  H.  —  VOL.  XX.  16  IVOVXJfBXB,  1879« 


Kiweland.]  242  [April  16, 

No.  6  contains      .        .      41.36  Phosphoric  Acid. 

1.76  Carbonic  Acid. 

EquiTalent  to       .  90.07  Phosphate  of  Lime. 

4.00  Carbonate  of  Lime. 

No.  6  contains  .      88.76  Phosphoric  Acid. 

7.48  Carbonic  Acid. 

Equivalent  to  .      84.68  Phosphate  of  Lime. 

17.00  Carbonate  of  Lime. 

Thoagh  having  a  reddish  color,  no  iron  was  present 
A  complete  analysis  of  No.  5,  gave  the  following  result:  — 


Phosphoric  Acid  (PsOft) 

41.26 

Carbonic  Acid  (C02)    . 

1.76 

Lime (CaO) .        .        .        . 

49.60 

Alumina  (AI2O8). . 

8.86 

Soda     .        .       '.        .       . 

trace 

Water  and  Organic  Matter  . 

8.68 

100.10 
Magnesia,  Potash,  and  Silica  apparently  present,  bnt  undetermined. 

No.  7  contains      .       .      29.6   Phosphoric  Acid. 

Equivalent  to  about    .      64.00  Phosphate  of  Lime; 
the  remainder  is  merely  Carbonate   of  Lime,  with  a  small  amount  only  of 
Sulphate. 

Many  of  the  specimens  present  a  nodular  appearance,  of  various 
sizes,  with  geode-like  prominences  and  communicating  cylindrical 
canals,  lined  with  horn-colored  or  blush- white  incrustations  — 
mingled  with  irregular  cavities,  more  or  less  narrow  and  longitudinal, 
with  well  marked  concentric  striae  of  deposition  —  gradually  passing 
into  a  firm  rock  by  subsequent  chemical  action. 

From  the  explanation  of  Dr.  Hayes  above  given,  it  might  well  be 
that  this  trachytic  form  should  be  consolidated  under  water,  by  a 
subsidence  of  the  land  after  it  had  been  deeply  covered  with  organic 
remains;  after  such  mineralization,  it  may  be  again  raised  above  the 
surface,  and  again  become  the  resort  of  guano-making  birds.  Guano 
may,  therefore,  be  a  geological  formation,  even  of  tertiary  age,  re- 
sembling the  massive  phosphate  of  lime  (apatite)  of  New  Jersey. 

Dr.  Chas.  T.  Jackson,  (Proc.  of  this  Society,  Vol.  xi,  Feb.  19, 
1868),  presented  two  specimens  of  fossil  or  submarine  guano  re- 
ceived from  a  plantation  in  the  vicinity  of  Charleston,  S.  C,  showing 
on  analysis,  60  per  cent,  of  phosphate  of  Ume,  10  of  carbonate  of 
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lime,  2\  of  organic  matter,  2}  of  soda,  and  20  of  silicious  sand  —  or 
phosphoric  acid  32.29,  and  lime  28.79 — it  was  filled  with  casts  of 
shells,  apparently  of  TerebrcUtdcR,  probably^  of  tertiary  age.  The  South 
Carolina  beds  of  phosphates  are  so  accessible,  that  their  products 
have  almost  entirely  superseded  the  guanos  in  the  Southern  States 
where  they  are  most  required  and  used. 

It  seems  to  me  that  these  specimens  afibrd  a  remarkable  instance 
of  the  conversion  of  modern  deposits  of  organic  substances  into  what 
appears  to  be  an  old  rock;  though  known  to  be  modern,  and  to  be  in 
process  of  formation  at  the  present  time,  all  traces  of  animal  origin 
have  as  completely  disappeared  as  in  the  metamorphic  rocks  which 
we  are  accustomed  to  ascribe  to  the  combined  action  of  intense  heat, 
enormous  pressure,  and  long  periods  of  time.  They  are  interesting, 
too,  as  stated  in  the  beginning,  from  the  points  of  view  of  Economic 
and  Chemical  Creology,  and  perhaps  of  Geological  Time. 


• 

r     « 

•5  . 

i: 

•          •          •          • 
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Phot. 
Lime. 

1^ 

Sulph 
Lime. 
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Solul 
SalU 

1 

Peru  .     . 

20 

60 

6 

16 

Jarvis  Is. 

61 

4 

7.60 

7.60 

Baker's  Is. 

76 

11 

7 

4.60 

Jarvis'  Is. 

88.62 

50.04 

90 

1.68 

• 

I(             u 

42.17 

34.01 

8.06 

Baker's  Is. 

42.34 

40.14 

1.26 

»i                «4 

40.98 

40.47 

6.66 

mnch 

Howland's 

Is.   . 

42 

39.66 

1.88 

ti 

(i 

37 

30.8 

.68 

S.  Am.  Is. 

86.20 

8.00 

i<         It 

46.60 

39.80 

6.40 

10. 

Enderbury 

Is.  ! 

46.82 

41.90 

91.48 

2.86 

1. 

"1 . 

49.60 

41.26 

90.07 

4.00 

li 

(t 

38.76 

84.63 

17.00 

41 

ft 

29.6 

64.00 

much 

Kttle 

1 

S.  Carolina 

28.79 

32.29 

60.00 

10.00 

2.84 

Sombrero 

86  to  96 

» 

1  Complete  AnaJytit.—  Carb.  Acid  1.76  —  Alamina  3.86  —Water  and  organio  mat- 
ters 3.63  —  Soda,  a  trace—  Magnesia,  Potash^  and  Silica  apparently  present,  but 

nndetermined. 

JBottle  «pec«]n€n«— Phosphate  Lime:  (1)  79  per  cent.;  (2)  76  per  cent.;  (3)  70  per 

eent. 
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Dr.  Kneeland  also  described  the  phenomena  of  the  A'ozen 
well  at  Decorah,  Iowa. 

This  is  situated  at  a  depth  of  50  to  60  feet  in  a  rocky  bluff  about 
the  same  height  above  the  river,  and  125  feet  from  the  lateral  face  of 
the  bluff.  It  is  a  small,  irren;ular-shaped  cave,  into  the  top  of  which 
water  trickles  from  the  surface  through  a  narrow  cleft,  probably 
caused  by  a  fault.  In  summer  the  sides  and  bottom  of  the  cave  are 
covered  with  ice,  and  in  winter  with  a  muddy  slush. 

He  thought  the  explanation  of  Mr.  N.  M.  Lowe,  of  Boston,  in- 
genious and  probable,  viz.:  that  in  summer  the  water  passed  down 
the  crevice,  carrying  with  it  air;  this  air,  in  descent  of  50  to  60 
feet,  would  be  much  compressed ;  and  when  the  mingled  water  and 
air  escaped  into  the  cave,  the  sudden  espansion  of  the  air  would 
take  80  much  heat  from  the  water,  or  create  such  a  cold,  that  ice 
would  be  formed.  In  winter  when  the  outer  surface  of  the  bluff  is 
sealed  over  by  ice,  no  water  nor  air  could  enter,  and  the  summer  ice 
would  be  melted  into  the  semi-fluid  mud  then  found. 

As  the  cave  is  independent  of  the  changes  of  external  air  accord- 
ing to  season,  and  is  in  the  interior  of  a  high,  rocky  bluff,  no  glacial 
remains,  or  similar  geological  cause,  would  seem  adequate  to  explain 
the  phenomenon. 

The  thanks  of  the  Society  were  voted  to  Messrs.  E.  A. 
and  O.  Bangs,  G.  O.  Welch,  and  Harry  Merrill,  for  gifts  to 
the  New  England  Collection  of  Birds. 


Annual  Meeting.    May  7, 1879. 

Vice-President  Mr.  S.  H.  Scudder  in  the  chair.  Thirty- 
nine  persons  present. 

The  following  annual  reports  were  presented :  — 

Report  of  Prof.  A.  Hyatt,  Custodian. 

The  work  of  the  Society  and  the  condition  of  its  collec- 
tions during  the  past  year  call  for  no  special  remarks  which 
will  not  appear  under  the  separate  headings  in  this  report. 
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The  minerals  are  in  the  same  good  condition  as  formerly, 
and  the  preliminary  work  necessary  for  the  preparation  of  a 
catalogue  has  been  begun,  and  is  being  actively  pressed  for- 
ward by  Mr.  Bouv6. 

The  re-arrangement  of  the  Geological  Room,  and  the 
mounting  and  cataloguing  of  the  specimens  is  being  now 
earned  on  by  Mr.  Crosby,  assisted  by  Miss  Carter.  This 
change  has  been  made  necessary  by  recent  advances  in 
science,  especially  in  Lithology.  The  plan  of  operations  also 
embraces  the  formation  of  a  New  England  Geological  collec- 
tion. 

The  work  so  far  has  been  expended  on  the  Lithological  col- 
lection, and  has  included  the  formation  of  a  series  of  about 
one  hundred  specimens,  illustrating  the  piincipal  minei-als 
constituting  rocks,  and  a  collection  of  about  eighty  speci- 
mens, showing  the  principal  textures  of  rocks. 

The  principal  accession  in  this  department  for  the  year  con- 
sists of  a  suite  of  250  specimens  of  the  typical  rocks  of  New 
Hampshire,  collected  by  the  recent  Greological  Survey  of  that 
State,  and  received  in  exchange  from  Prof  C.  H.  Hitchcock. 

The  revision  of  the  Palaeontological  collections  has  been 
finished  during  the  year.  The  general  plan  of  this  depart- 
ment, and  the  features  of  special  interest  and  value  have  been 
described  in  previous  reports.  Since  the  beginning  of  this 
work,  Mr.  Crosby  has  been  assisted  by  Miss  Carter  and  Miss 
Washburn,  the  former  working  upon  the  collections  from 
Europe,  Asia,  and  Africa,  and  the  latter  upon  those  from 
North  and  South  America. 

The  North  American  collection  was  really  finished  at  the 
beginning  of  the  year,  but  the  following  accessions  have  since 
been  received,  mounted,  and  labelled :  — 

Forty  specimens  of  Cambrian,  Silurian,  and  Devonian  fos- 
sils, collected  by  Prof.  F.  H.  Bradley,  and  given  by  Mr.  John 
Cummings. 

A  collection  of  nearly  500  subcarboniferous  crinoids  has 
been  obtained  by  exchange  from  Prof.  A.  H.  Worthen,  State 
Geologist  of  Illinois. 
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One  hundred  and  twenty-five  Bpecimens  of  Cretaceous  fos- 
sils frorn  Texas,  obtained  by  purchase  from  Mrs.  D.  H. 
Walker.  One  hundred  specimens  of  Cretaceous  vertebrate 
remains  fi-om  Kansas,  purchased  from  the  State  Geologist, 
Prof.  B.  F.  Mudge. 

With  these  two  additions,  our  Cretaceous  collection  has 
come  to  compare  favorably  with  those  of  the  other  North 
American  formations. 

In  the  New  England  collection  I  have  to  note  the  acces- 
sion of  twenty  specimens  of  fossiliferous  rock,  probably  of 
Eocene  age,  from  the  drift  of  Truro  on  Cape  Cod.  These 
were  given  by  Mr.  Warren  Upham. 

Adding  the  foregoing  to  the  figures  submitted  last  year, 
the  Noith  American  collection  is  found  to  consist  as  follows : 

Genera. 


Cambrian  . 

112 

Silurian 

136 

Devonian  . 

208 

Sabcarbon  i  ferous 

99 

Carboniferous    . 

79 

Triassic      . 

86 

Jurassic     . 

6 

Cretaceous 

90 

Species. 

Specimens 

214 

646 

241 

666 

876 

1127 

216 

660 

288 

1089 

29 

61 

6 

40 

177 

888 

648 

8086 

Tertiary  and  Post-tertiary  806 

1070  2098  8227 

The  Triassic  fishes  and  plants,  and  most  of  the  foot-tracks, 
as  well  as  a  good  collection  of  Devonian  bivalves,  and  several 
other  small  lots  of  fossils  which  have  never  been  identified 
and  are  for  the  most  part  unmounted,  are  not  included  in  the 
above  summary. 

The  names  of  the  corals,  and  of  some  other  fossils  of  the 
Cambrian,  Silurian,  and  Devonian  formations  have  been  re- 
vised, in  accordance  with  the  recently  published  reports  of 
the  Geological  Surveys  of  Michigan  and  Ohio,  and  the  fifth 
volume  of  the  Palaeontology  of  New  York. 

The  collection  from  South  America,  including  the  West 
Indies,  is  almost  insignificantly  small ;  and,  with  the  excep- 
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tion  of  one  species  of  ammonite  from  the  Cretaceous,  all  the 
specimens  are  Tertiary  or  Post-tertiary.  In  all  there  are 
about  24  genera,  28  species,  and  170  specimens.  The  most  of 
the  material  is  undetermined,  which  explains  the  small  pro- 
portion of  species.  This  collection  has  been  mounted  during 
the  past  year. 

Prom  Africa,  the  number  is  still  more  scanty,  comprising 
only  5  genera,  6  species,  and  14  specimens,  all  Tertiary,  except 
one  Post-tertiary. 

The  Asiatic  collection,  including  specimens  from  the  Malay 
Archipelago,  Australia,  and  Oceanica,  has  also  been  mounted 
this  year.  It  contains  many  large  specimens,  consisting 
chiefly  of  casts  of  Miocene  mammalia,  from  the  Sivalik  Hills 
in  Hindostan ;  but  besides  these  there  are  Cretaceous  fishes 
from  Mt  Lebanon,  and  casts  of  Carboniferous  shells  from 
Australia ;  also  casts  of  the  bones  of^the  Dinomis  and  Palaeo- 
pteryx  from  New  Zealand.  This  collection  is  numerically 
about  the  same  as  that  from  South  America,  aggi'egating  46 
genera,  84  species,  and  170  specimens. 

The  principal  work  done  on  the  European  collection  this 
year,  has  been  to  mount  the  Palaeozoic  fossils,  and  a  collection 
of  380  specimens,  representing  various  formations,  received 
in  exchange  from  Mr.  John  Cnmmings. 

The  Eser  portion  of  this  collection,  so  far  as  mounted,  was 
reported  on  last  year. 

Following  is  an  enumeration  of  the  entire  European  col- 
lection : 


Genera, 

Species. 

Bpeeimens. 

Cambrian  . 

4 

7 

9 

Silurian 

49 

81 

96 

Devonian   . 

42 

87 

264 

Subcarboniferons 

10 

87 

76 

Carboniferous    . 

.6 

10 

68 

Triassio      . 

8 

26 

84 

Jurassic     . 

79 

281 

1847 

Cretaceous 

88 

170 

716 

Tertiary  and  Recent  . 

88 

261 

2197 

825  960  4846 
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Adding  together  the  aggregates  of  the  different  collections 
given  above,  we  obtain  the  following  totals  for  the  whole 
department : 


Genera. 

Species. 

Specimens. 

No.  America 

■               < 

1070 

2098 

8227 

So.  America 

• 

24' 

28 

170 

Africa 

• 

6 

6 

14 

Asia  and  Australia    . 

46 

84 

170 

Europe 

• 

1681 

8628 

13666 

2776 


5884 


22286 


Mr.  W.  O.  Crosby  has  carefuly  sorted  the  large  collection  of 
duplicate  fossils,  selecting  out  a  good  suite  for  teaching  Strati- 
graphical  Palaeontology,  while  a  large  proportion  of  the  more 
common  and  typical  of  the  fossils  remaining  have  been 
divided  into  small  sets,  to  be  disposed  of  to  teachers  and 
and  students,  the  residue  being  retained  for  ordinary  exchange 
purposes.  • 

A  large  number  of  these  duplicates  have  been  tempo- 
rarily loaned  to  the  Institute  of  Technology,  for  use  in  teach- 
ing in  their  Geological  Department. 

Now  that  the  arrangement  and  cataloguing  of  these  col- 
lections is  finished,  it  will  probably  not  surprise  the  Society 
to  learn  that  their  condition  is  attributable  not  only  to  the 
liberality  of  Mr.  John  Cummings  in  giving  valuable  col- 
lections, but  more  than  anything  else,  to  the  work  douQ  by 
the  two  assistants  employed  by  him.  Without  this  aid  we 
could  have  done  but  little  more  than  preserve  in  their  former 
condition  the  departments  of  Palaeontology,  Botany,  and 
Microscopy  ;  certainly,  we  could  not  have  arrived  at  our 
present  satisfactory  state  in  these  collections.  Though  our 
progress  in  the  Museum  is  so  largely  due  to  this  gentleman, 
there  is  no  way  in  which  the  Society  can  express  its  obliga- 
tions, except  through  this  Annual  Repoil;,  since  by  far  the 
largest  part  of  his  annual  donation  never  appears  upon  the 
Treasurer's  books  or  other  printed  records. 

During  the  past  year  the  specimens  of  wood,  j&uit,  etc,  on 
exhibition  in  the  glass  cases,  hav#  been  catalogued,  mounted 
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on  tablets,  and  marked  with  printed  labels  by  Miss  Carter. 
There  are  2583  specimens,  representing  304  genera,  and  492 
species. 

Mr.  C.  J.  Sprague  has  given  us  300  specimens  of  dried 
plants,  250  of  which  are  from  Florida,  collected  by  A.  H. 
Cartiss,  and  50  ^re  rare  New  England  species  collected  by  C. 
J.  Pringle,  of  Vermont.  These  are  all  fine  specimens,  and 
have  been  mounted  and  placed  in  their  respective  places  in 
the  Herbarium. 

The  work  of  sorting  the  duplicates  and  filling  the  gaps  in 
the  General  Collection  therefrom  has  been  steadily  progres- 
sing under  the  direction  of  Mr.  Cummings. 

Mr.  £.  T.  Bouv6  has  kindly  continued  his  work  upon  the 
trees  and  shrubs  of  New  England,  a  number  of  species  hav- 
ing been  added  to  the  collection. 

The  work  upon  the  Anatomical  department  has  been 
in  great  measure  suspended,  but  a  new  section  of  this 
collection  has  been  established,  and  many  new  preparations 
made.  In  this  new  section  there  are  now  brought  together 
preparations  made  by  Mr.  Van  Vleck  exhibiting  the  general 
anatomy  of  the  inveitebrates  and  the  typical  forms  of  the 
different  subdivisions  of  the  animal  kingdom.  They  are 
temporarily  exhibited  in  floor  cases,  which  have  been  con- 
structed out  of  the  old  cases  which  formerly  served  in 
the  Mason  street  building  to  hold  the  shells.  These  are 
economical,  but  can  hardly  be  described  as  either  safe  or  or- 
namental. 

The  final  report  upon  the  collection  of  Shells,  which  was 
promised  in  the  last  Annual  Report,  cannot  be  given  on  ac- 
count of  the  sickness  and  prolonged  absence  of  Miss  Wash- 
bum,  whose  services  were  necessary  for  the  completion  of 
this  part  of  the  work.  Mr.  Van  Vleck  worked  over  the 
duplicate  sets  returned  from  the  estate  of  Dr.  Carpenter,  and 
has  done  the  preliminary  work  upon  the  mass  of  other  dupli- 
cates.   The  collection  is  in  reality  finished,  with  the  excep- 
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tiotf  of  a  few  families  of  minute  moUnsca,  which  were  not 
named  by  Dr.  Carpenter  before  his  death. 

Mr.  Henshaw  reports  that  the  Harris  collection  of  Hemip- 
tera  heteroptera  has  been  an*anged  and  labelled  according  to 
Mr.  TThler's  report.^  The  assortment  and  arrangement  of  the 
alcoholic  material  is  about  half  completed,  and  some  pro- 
gress has  been  accomplished  in  bringing  together  a  collection 
of  all  the  types  described  by  authors  in  the  Proceedings  of 
this  Society.  Large  numbers  of  specimens  were  collected  by 
Mr.  Henshaw  during  the  summer,  but  only  a  small  portion 
has  been  worked  over.  Considerable  time  has  been  ex- 
pended on  the  New  England  collection,  which  now  contains 
8375  species,  and  8003  specimens. 

Important  donations  have  been  received,  one  from  Mr.  F. 
C.  Bowditch  of  useful  insects  of  all  orders ;  another  from  Dr. 
C.  S.  Minot  of  his  entire  collection  of  insects,  which  con- 
tains some  very  desirable  additions  to  our  general  and  New 
England  collections ;  a  part  of  a  collection  put  up  by  the  late 
Mr.  Gurdon  Saltonstall,  a  student  of  unusual  promise,  whose 
death  was  bitterly  regretted  by  many  prominent  members  of 
this  Society,  has  been  presented  by  his  family ;  and  a  number 
of  noctuids,  of  which  we  stood  much  in  need,  have  been  re- 
ceived from  Mr.  Roland  Thaxter. 

Mr.  Henshaw  has  been  constantly  employcfd  as  assistant  in 
the  Teachers'  School  of  Science,  and  has  had  but  little  time 
to  spare  for  work  upon  these  collections,  but  this  has  been 
gratuitously  given  to  the  Society. 

The  Fishes  remain  as  heretofore,  though  it  is  very  desirable 
that,  in  the  New  England  collection,  the  types  of  Dr.  Storer's 
fishes,  destroyed  in  former  years  by  neglect,  by  drying  up  of 
the  alcohol,  and  by  insects-pests,  should  be  replaced,  as  has 
been  done  for  other  similar  collections  of  types  among  the 
insects  and  other  branches.  This  work  was  begun  by  the 
Custodian  in  the  summer  of  1871,  when  a  special  effort  was 
being  made  under  the  generous  patronage  of  Mr.  C.  J.  Sprague 
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to  fill  out  the  collection  of  New  England  species.  Unfor- 
tunately this  work  could  not  be  continued  in  succeeding 
seasons,  and  cannot  now  be  resumed  for  want  of  means. 

The  Reptiles  were  worked  over  in  the  early  part  of  the 
year  by  Mr.  Van  Vleck,  and  also  by  Mr.  Gannan  of  the 
Museum  of  Comparative  Zoology,  and  the  latter  has  returned 
a  number  identified  and  named. 

The  Mammalia  remain  in  the  same  disgraceful  condition 
as  during  former  years. 

Through  the  exertions  of  Dr.  Brewer,  the  New  England 
collection  of  Birds  has  considerably  increased,  some  thirty 
or  forty  species  having  been  added,  of  which  a  detailed  list 
will  be  published  hereafter.  The  humming  birds  have  been 
carefully  worked  over  by  this  gentleman,  and  will  be  ready 
for  publication  after  the  appearance  of  the  Elliott  Synopsis 
which  is  to  be  issued  by  the  Smithsonian  Institution. 

During  the  summer  of  1878,  the  Custodian,  assisted  by 
Mr.  Van  Vleck  and  Mr.  Edw.  Q.  Gardiner,  collected  at  Annis- 
quam,  Mass.  Much  work  was  done,  but  the  boat  used  was 
found,  when  too  late,  to  be  too  small  for  off  shore  work  in 
this  locality ;  which  fact,  and  the  want  of  proper  means  oth- 
erwise, explain  results  inadequate  to  the  amount  of  labor 
expended.  Several  fine  anatomical  preparations  were,  how- 
ever, made,  and  an  experience  gained  which  will  doubtless 
be  useful  in  the  future. 

LABORATORY. 

The  activity  of  this  department  continues  to  be  a  matter 
of  congratulation.  The  collections  have  been  greatly  im- 
proved, and  many  preparations  added  to  those  on  hand.  The 
room  and  these  collections  have  been  used  for  the  past  year 
by  a  class  in  Zoology  and  Palaeontology,  from  the  Mass.  In- 
stitute of  Technology,  one  in  Zoology,  from  Boston  Uni- 
versity, and  one  in  Zoology,  composed  of  the  teachers  of  the 
Boston  High  Schools.  A  full  account  of  this  last  class,  and 
the  prolonged  course  which  it  has  now  pearly  completed, 
was  given  in  the  last  Annual  Report. 
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teachers'  school  op  science. 

The  Teachers'  School  of  Science  has  this  year  attained  ex- 
traordinary size  and  importance.  So  sudden  and  unexpected 
was  this  development,  that  for  the  last  six  months  it  has  almost 
completely  arrested  all  efficient  work  in  other  directions. 
The  study  of  nature  having  been  introduced  in  a  definite  form 
into  the  public  schools,  and  the  supervisor  of  this  department, 
Miss  Lucretia  Crocker,  having  assured  us  that  our  assistance 
would  be  of  great  benefit,  and  was  in  fact  essential,  it  was 
determined  to  institute  appropriate  courses  upon  elementary 
Botany,  Zoology,  and  Mineralogy,  if  the  means  of  paying 
the  expenses  could  be  raised.  Mrs.  S.  T.  Hooper  and  Miss 
Crocker  undertook  and  successfully  completed  this  part  of 
the  work,  and  also  a  considerable  amount  of  harassing  clerical 
labor,  which  subsequently  arose  out  of  the  success  of  their 
own  exertiong.  Fortunately  for  their  scheme  these  ladies 
met  with  substantial  appreciation  from  Mrs.  Augustus  Hem- 
enway,  who  both  subscribed  most  liberally,  and  also  encour- 
aged them  to  accept  the  very  considerable  pecuniary  respon- 
sibilities, which  began  to  block  their  way  at  the  very  begin- 
ning of  operations.  In  fact,  without  these  assurances  of 
further  support  and  interest,  we  should  not  have  dared  to 
begin. 

These  obstacles  arose  from  two  causes,  the  number  of  ap- 
plicants, and  the  necessity  of  providing  identical  specimens 
for  all.  The  specimens  and  materials  for  two  hundred,  which 
was  the  maximum  number  anticipated  at  first,  could  have 
been  readily  furnished,  but  when  the  applicants  reached  six 
hundred,  it  became  exceedingly  questionable  whether  such  a 
number  could  be  provided  for,  and  properly  instructed  by 
one  person,  all  at  the  same  time.  Feeling,  however,  that  the 
cause  of  science  deipanded  that  these  difficulties  should  be 
met  and  supported,  and  relying  on  the  hearty  cooperation 
of  Prof.  Goodale  and  the  ladies  mentioned  above,  the  couree 
was  begun. 
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The  association  and  sympathy  of  Mrs.  Elizabeth  Agassiz 
with  the  undertaking  has  been  particularly  gratifying,  since 
Prof.  Louis  Agassiz  was  the  first  naturalist  who  ever  taught  a 
popular  audience  in  this  country  with  the  specimens  in  hand. 

The  enterprise  was  in  large  part  the  work  of  women  and 
affords  pleasing  evidence  of  the  activity  and  usefulness  of  this 
new  class  of  members  in  our  Society. 

The  following  is  a  list  of  the  donors : 


Mrs.  Angustos  Hemenwaj 

Anonymous 

Mrs.  John  M.  Forbes 

Miss  A.  S.  Hooper  . 

Mrs.  H.  P.  Kidder    . 

Miss  M.  A.  Wales    . 

Mrs.  Sarah  S.  Russell 

Mrs.  John  £.  Lodge 

Mrs.  Richard  C.  Greenleaf 

Miss  Anna  G.  Lowell 

Mrs.  E.  W.  Gumey 


$1000.00 

600.00 

100.00 

100.00 

100.00 

60.00 

60.00 

60.00 

60.00 

60.00 

60.00 


Smaller  sums  were  contributed  by  Mrs.  Elizabeth  C 
Agassiz,  Mrs.  Samuel  Hooper,  Miss  S.  Minns,  Miss  E.  Mason, 
Miss  M.  0.  Jackson,  Miss  Stone,  Miss  Abby  W.  May,  Mrs. 
James  Freeman  Clarke,  Miss  Cora  H.  Clarke,  Miss  Lucretia 
Crocker,  Mrs.  Thomas  Mack,  Mrs.  A.  S.  Farwell  and  others. 

Many  of  these  ladies  were  very  active  in  securing  the  suc- 
cess of  the  coui-se  and  the  Society  thanks  them  and  others ; 
especially  Mrs.  E.  D.  Cheney,  Miss  J.  M.  Arms,  Miss  C.  J. 
Ireland,  and  Miu  Samuel  Wells  for  their  personal  efforts 
in  behalf  of  the  Teachers'  School  of  Science. 

The  teachers  themselves,  at  our  solicitation,  joined  in 
making  up  the  fund. 

The  number  of  the  schools  which  contributed  may  have 
occasioned  some  few  omissions,  especially  as  many  must  have 
been  represented  by  personal  contributions  which  were  made 
at  the  lectures  and  could  not  be  credited  to  any  particular 
school. 


Annual  Meeting.  ] 


254 


[May  7, 


The  Society  returns  thanks  to  all  these  unknown  donors 
as  well  as  to  those  on  the  following  list  of  Schools. 


Andrew     . 

.    $9.00 

Brought  forward 

$826.60 

AIlBtOD 

.      7.00 

Hawes        ....      4.00 

Bennett     .        .        .        . 

sm 

HUlside      . 

•               1 

.       8.00 

Brimmer   , 

.      8.50 

Horace  Mann 

• 

.     16.00 

Bowditch  . 

.    20.00 

Lewis 

» 

.       8.00 

Bigelow     . 

.      7.00 

Lawrence  . 

I 

.     18.00 

Bowdoin    . 

.    12.00 

Lyman 

.       6.00 

Bunker  Hill       . 

.    24.60 

Minot 

1 

.     28.00 

Ck)minR 

.     12.00 

Mather 

• 

.       6.00 

Central      .       .       .        . 

8.00 

Newton 

I 

.       8.00 

Chas.  Sumner   . 

.     28.60 

Norcross    . 

1 

.     18.00  . 

Drake 

.      1.00 

Normal 

ft 

.     16.00 

Dudley 

.    16.60 

Phillipfl     . 

.       9.00 

Dwight      .        .        .        . 

24.00 

Prescott     . 

« 

7.00 

Everett      .        .        .        . 

,     66.00 

Kice  . 

9 

.     14.00 

Emerson    .        .        .        . 

8.00 

Shurtlcff    . 

I                        * 

.    18.60 

Eliot,  W.  Roxbury    . 

8.00 

Sherwin     . 

i 

.    12.00 

Frothingham     . 

10.00 

Stoughton  . 

1 

.     17.00 

Franklin    .        .        .        . 

.    20.00 

Tileston     . 

8.00 

Gaston       .        .        .        . 

11.00 

Watertown 

1 

6.00 

Hancock'  .        .        .        . 

19.60 

Warren 

fl 

.    28.00 

Harris       .       .       .       . 

19.00 

Winthrop  . 

.    10.00 

Teachers  from  Qoincy 

.         • 

•               •               •                ■ 

• 

42.00 

**         "      various  scl 

lools 

■               •               •                ■ 

Total. 

4 

• 

172.00 

$789.00 

Notwithstanding  this  generous  assistance,  it  would  hardly 
have  been  possible  to  carry  on  the  several  courses  without 
the  i&iendly  aid  and  direct  assistance  in  various  ways  of  the 
following  institutions  and  persons:  — 

The  Institute  of  Technology,  which  most  generously  gave 
us  the  use  of  Huntington  Hall,  upon  the  payment  of  a  merely 
nominal  sum  for  cleaning  and  heating. 

The  Museum  of  Comparative  Zoology,  under  the  direc- 
tion of  Mr.  Alexander  Agassiz,  which,  through  Count 
Pourtal6s,  Dr.  Hermann  Hagen,  and  Mr.  E.  C.  Hamlin,  at 
various  times  aasisted  us  by  donations  of  specimens  from 
the  respective  departments  superintended  by  these  gentlemen. 
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Mr.  Uenshaw,  my  right  hand  assistant  in  all  the  work  of 
preparation  and  distribution,  whose  untiring  energy  con- 
tributed largely  to  secure  the  success  of  every  lesson ;  Mi^ 
Hintz,  of  the  Normal  School,  who  drew  with  remarkable  skill 
the  diagrams  used  in  the  Zoological  course,  and  enabled  the 
Custodian  to  illustrate  fully  all  subjects ;  Mr.  Yan  Vleck 
for  aid  in  the  preparation  of  models ;  Mr.  L.  S.  Burbank ; 
Miss  Nunn,  Prof  of  Biology  at  Wellesley  College ;  Mr.  E.  R. 
McCarthy,  of  New  York;  Capt.  Horsfall,  of  Steamer  Canopus ; 
Mr.  Eugene  G.  Blackford,  of  New  York ;  and  the  proprietors 
of  the  Parker  House  and  Young's  Hotel,  for  donations  of 
specimens  and  assistance  in  various  ways. 

Mr.  E.  G.  Gardiner,  Mr.  E.  A.  W.  Hammatt,  Mr.  G.  H. 
Barton  of  the  Institute  of  Technology,  have  also  kindly  as- 
sisted at  the  lectures  in  various  capacities.  To  many  of  my 
own  students,  teachers,  and  others  I  am  also  indebted  for 
assistance. 

Since  the  lectures  were  begun  in  1871,  they  have  been 
continued  without  interruption,  except  during  the  winter 
of  1872-73,  under  the  patronage  of  Mr.  John  Cummings; 
and  previous  to  this  winter  about  75,000  specimens  of  min- 
erals, plants,  and  animals  had  been  studied  and  distributed  to 
teachers  of  the  public  schools.  The  application  for  tickets 
rose  during  those  years  from  an  average  of  55  to  166. 

The  number  of  recorded  applications  for  the  course  now 
approaching  completion  is  616,  or  nearly  four  times  as  many 
as  in  previous  years,  and  the  number  of  specimens  which 
will  have  been  distributed  during  this  winter  alone  cannot 
fall  short  of  100,000. 

Afler  an  introductory  lecture  in  which  the  Superintendent 
of  the  Public  Schools,  the  President  of  the  Society,  and  the 
Custodian  delivered  addresses  appropriate  to  the  occasion, 
Prof  Goodale  completed  a  course  of  six  lessons  on  Botany  in 
which  he  instructed  the  whole  audience  of  five  hundred  with 
apparently  as  much  readiness  as  if  it  had  been  but  fifty.    Mr. 
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ith  insufficient  means,  bat  we  have  not  yet  learned 

Ions  of  time  and  money  to  the  public  service  on 

re  in  any  sense  remuneratiye. 

nention  for  example  that  the  present  course  has 

Society  a  year's  delay  in  the  preparation  of  the 

Guide  to  the  Museum,  about  tlOOO  in  the  shape  of 

stodian's  salary  during  the  time  in  which  they  had  no 

eturn  for  his  personal  services,  a  considerable  amount 

k  in  the  Museam  by  Mr.  Henshaw,  some  of  Mr.  Van 

s  time,  and  some  also  of  the  janitor's  time.      Such  ez- 

tures  as  these  are  not  even  distantly  related  to  the  kind 

vestments  which  men  make  when  they  expect  tangible  re- 

>  in  the  shape  of  interest  moneys,  or  which  purely  scien- 

societies  would  select  for  a  similar  purpose,  or  even  to 

lulate  donations. 

Report  of  Mr.  Burgess,  Secretary. 

In  prepanng  my  annual  report  for  the  present  meeting,  it 
•ems  fitting  to  compare  briefly  the  condition  and  work 
>f  the  departments  under  the  Secretary's  charge,  during  the 
years  of  the  decade  now  closing.  The  history  of  these  ten 
years  is  the  common  one  of  large,  possibly  extravagant,  ex- 
penditure during  the  earlier  half,  and  of  an  ever  increasing 
reduction  and  economy  in  the  later.  On  the  departments  in 
question,  at  least,  the  Society  has  spent  a  smaller  sum  during 
the  present,  than  for  many  a  year  past ;  owing,  however,  to 
the  constant  watchfulness  of  the  various  committees  in  charge 
and  to  the  prevailing  lower  prices  of  labor  and  materials,  as 
much  has  been  accomplished  as  could  be  claimed  in  several 
preceding  reports,  and  the  present  condition  of  these  depart^ 
ments  warrants  a  hopeful  prophecy  for  a  foture^  I  trust  not 
far  distant. 

HXMBERSHIF. 

The  resident  membership  of  the  Society  now  includea 
441   Coi7>orate    and   Associate   members,   about   lifly   lesa 
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than  given  in  the  Annual  published  ten  years  since.  Proba- 
bly, however,  the  number  of  members  to  whom  we  look  for 
the  payment  of  annual  assessments,  is  larger  than  at  that  time, 
owing  to  the  smaller  number  of  life  members,  and  tlie  care 
taken  in  drawing  up  the  roll.  Indeed,  the  Treasurer's  last  re- 
port showed  the  largest  income  ever  received  from  this  source ; 
although  the  one  to  follow,  I  am  sorry  to  say,  will  probably 
show  some  falling  off.  Twenty-four  Associate,  five  Corporate, 
and  fourteen  Corresponding  Members  have  been  elected  dur- 
ing the  past  year,  and  all  but  two  of  the  foimer  class  have 
completed  their  membership.  Two  members  have  purchased 
commutation  for  the  annual  assessments. 

It  would  seem  desirable  to  publish  a  new  list  of  members 
as  soon  as  possible,  as  this  has  not  been  done  since  the  publi- 
cation of  the  so-called  Annual. 

MSBTIKGS. 

Sixteen  meetings  of  the  General  Society,  seven  of  the  Sec- 
tion of  Botany,  and  eight  of  the  Section  of  Entomology  have 
been  held  the  past  year.  The  average  attendance  has  been 
twenty-two,  eight,  and  eleven,  respectively,  ^showing  a  &lling 
off  lately  at  the  general  and  botanical  meetings,  while  the 
meetings  of  the  Sections  (^Entomology  have  been  unusually 
well  attended  and  interesting.  The  average  attendance, 
given  by  Mr.  Scudder  ten  years  ago,  was  exactly  the  same 
for  the  general  and  entomological  meetings ;  —  the  Section  of 
Botany  had  not  then  been  formed.  The  history  of  this  latter 
section,  begun  under  hopeful  auspices  three  years  ago,  is  far 
from  satisfactory.  With  so  much  popular  interest  in  the 
study  of  Botany,  the  resuk  was  unei^ected,  and  is  to  be  re- 
gretted. 

IJBRABT. 

The  present  condition  of  the  Library  is  as  good  as  could 
be  hoped,  considering  the  sum  spent  upon  it.  The  council 
have,  fortunately,  been  able  to  appropriate  a  small  amount 


1879.]  259  [Annua  Meeting. 

for  binding,  with  which  a  beginning  has  been  made  in  this 
sorely  needed  work.  The  income  of  the  Wolcott  Fund  has 
been  raach  reduced,  and  the  additions  by  purchase  have  been 
very  small.  'Of  these  the  most  valuable  have  been  Parts  86- 
59  of  Dresser's  Birds  of  Europe.  The  total  year's  additions 
number  1,692,  which  exceeds  the  figures  for  seven  years  of 
the  decade.  In  1870  the  library  included  9,396  vols,  and 
2,677  pamphlets,  maps,  etc.  At  present  there  are  about 
16,000  vols,  and  4,500  pamphlets,  etc 

We  are  indebted  this  year  to  the  Museo  Civico  di  Grenoa 
for  a  valuable  and  complete  series  of  its  publications.  Also 
to  Prof.  Joachim  Barrande  of  Prague,  for  a  set  of  his  exten- 
sive works,  and  to  Pro£  J.  O.  Westwood  of  Oxford,  for  a 
number  of  his  papers. 

The  classification  of  the  additions  is : — 

8o.                       40. 
Yolnmes         .        .    216        .        .      86       .        . 
Parts       .        .        .    807        .        .    194       .        . 
Pamphlets      .       .191               .21 
Maps  and  Charts 221 

1692 

The  usefulness  of  the  Library  as  shown  by  the  number  of 
books  borrowed  from  it,  has  never  been  so  great, — 1,169 
books  having  been  taken  out  by  123  persons.  The  Library 
rooms  would  be  improved  by  the  addition  of  new  chairs  and 
tables  for  the  use  of  those  frequenting  them. 

PUBLIOATIONB. 

The  sum  spent  on  our  publications  has  been  less  than  for 
many  years, —  still  the  amount  of  matter  published  has  been 
exceeded  only  in  four  years  of  the  decade.  The  third  vol- 
ume of  **  Memoirs"  has  been  begun  by  the  publication  of  two 
numbers:^ 

On  Distomom  crsssicolle:  with  brief  notes  on  Huxley's  proposed 
Classification  of  Worms.  By  Charles  Sedgwick  Minot  pp.  30. 
One  Plate. 


Fol. 

TotaJ. 

2 

.    262 

4 

.  1006 

2 

.    214 
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The  Early  Types  of  Insects:  or  the  Origin  and  Sequence  of  In- 
sect Life  in  Palaeozoic  Times.    By  Samuel  H.  Scudder.    pp.  9. 

A  third  number  is  in  preparation.  A  new  volume  of  Oc- 
casional papers  —  the  third — is  atso  in  press,  and  will  be 
issued  duiing  the  summer.  It  contains  Mr.  W.  O,  Crosby's 
Geology  of  Massachusetts,  and  will  form  a  volume  of  about 
350  pages  with  colored  maps  and  plates. 

The  nineteenth  volume  of  Proceedings  has  been  completed 
by  the  publication  of  two  quarterly  parts,  and  the  first  part 
of  vol.  zx  has  been  issued. 

Besides  the  regular  publications,  a  series  of  ^  Guides  for 
Science  Teaching"  was  experimentally  undertaken  in 
January.  These  were  intended  to  accompany  the  courses  of 
lectures  to  teachers  already  described  by  the  Custodian. 
Three  numbers  (About  Pebbles,  by  Profl  Hyatt;  A  Few 
Common  Plants,  by  Dr.  Goodale ;  and  Commercial  and  other 
Sponges,  by  Pro£  Hyatt),  were  published,  the  cost  being  de- 
frayed by  sales,  when  Messrs.  Ginn  Sd  Heath,  the  well-known 
publishers  of  school  books,  offered  to  carry  on  the  work, 
which  was  accordingly  placed  in  their  hands.  A  fourth  num- 
ber has  since  been  published,  a  fifth  will  appear  this  week,  and 
a  further  continuation  of  the  series  has  been  arranged. 

Our  escchange  list  now  numbers  852  Societies  or  journals, 
of  which  50  are  United  States  and  Canadian.  This  number 
does  not  exceed  that  for  1870,  although  many  new  exchanges 
since  that  time  have  been  arranged.  Many  names  then  on 
the  list^  however,  did  not  represent  actual  exchanges,  and 
have  since  been  dropped,  and  the  list  is  lai^er  than  that  of 
any  similar  body  in  the  United  State,  excepting,  of  course, 
the  Smithsonian  Institution. 

Nine  new  exchanges  have  been  added  during  the  year :  — 

The  Midland  Nataralist,  Birmingham,  England. 
Soctedad  Gieritifica  Argentina,  Buenos  Aiies. 
Societa  Crittogamologica  Italiana,  MUano. 
Soci^t^  Philomati<^ae  de  Paris. 
Zoologischer  Anzeiger,  Leipzig. 
Cambridge  EntomoTogioal  Oluo,  Cambridge,  Mass. 
Mew  York  Microscopical  Society. 
Department  of  Agriculture,  Washington. 
Science  News,  New  York. 
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The  annual  reports  were  accepted.  The  election  of  offi- 
cers for  the  year  was  then  ordered,  and  Messrs.  Van  Yleck 
and  Greenleaf  being  requested  to  collect  and  count  the  bal- 
lots, declared  the  following  gentlemen  elected : 

PRESIDBHTf 

THOMAS  T.  BOJTVt. 

TIOB-PBESIDSMTSy 

SAMUSL  H.  SCUDDER,  JOHN  CUMHINaS. 

OUBTODLAJfi 
ALPHBUS  HYATT. 

HONOBART  8B0BETABT, 
8.  L.  ABBOT,  M.D. 

BBCBETABT, 

EDWARD  BUROBS8. 

TBEA8UBKR, 

CHARLES  W.  SCUDDER. 

UBRABIAK, 

EDWARD  BUROESS. 
ooMxrmas  on  dbpabtxbhtb. 


MineraU, 

Thoxas  T.  BouTt, 
R.  H.  Richards, 
M.  £.  Wadawobth. 

L.  S.  Borbark, 

Wm.  H.  Nilxs, 

Rer.  G.  Fbed.  Wbioht. 

p€U<eontoloffff. 

Thos.  T.  BouvA, 
N.  8.  Shalrb. 

JBolcmy. 

JOHV  CUXMIVOS, 

Chablrs  J.  Spbaovr, 

J.  AXOBT  LOWRLL. 

Micfosoopjft 

Sakurl  Wells, 

R.  C.  Greenleaf 

B.  Jot  Jevfrirs,  M.D. 

Comparative  Anatcmy, 

Thomas  Dwioht,  II.D., 
J.  C.  Whitr,  M.D. 
W.  F.  WHiTNKr,  M.D. 


RadkUft  CruMtaeeant  and  Wcrmt, 

H.  A.  Haorn,  M.D., 
Albzandbb  Aoabsiz, 

L.  F  DR  PoUBTALiH. 

MoUuikt, 
Edward  S.  Morse, 
J.  Hbmrt  Blakr, 

C.  O.  WBITMAir. 

IfUteU. 

S.  H.  SOtTDDBR, 

Edward  Buroess, 

A.  S.  Packard.  Jr.,  M.D. 

Fiahet  and  ReptiUi, 
F.  W.  Pdtrajc, 
Theodore  Ltman, 
S.  W.  Garman. 

Birda, 

Thomas  M.  Brewer,  M.D., 
Samuel  Cabot,  M.D., 
J.  A.  Alleh. 

MammaU, 

J.  A.  Allek, 
E.  L.  Mark. 
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Messrs.  D.  W.  Jones  and  Charles  G.  White  were  elected 
Associate  Members. 

Mr.  M.  £.  Wadsworth  read  an  essay  on  the  classification 
of  rocks  (to  be  published  by  the  Museum  of  Comparative 
Zoology). 

The  following  papers  were  read  by  title:  Palaeozoic 
Cockroaches,  by  S.  H.  Scudder  (to  be  printed  in  the  Soci- 
ety's Memoirs),  and 

Some  Additional  Notes  upon  Birds  observed  in  New 
England,  with  the  names  of  five  species  not  included 
IN  HIS  PREVIOUS  Lists  of  New  England  Birds.  Bt 
T.  M.  Brewer. 

Early  in  February,  1878, 1  read  a  paper  giving  some  brief  notes  on 
certain  species  of  New  England  birds,  and  enumerated  twenty-one, 
in  addition  to  those  previously  given  in  1875,  as  entitled  to  a  place 
in  a  catalogue  of  the  Birds  of  New  England.  The  occurrence  of 
these  had  been  ascertained  by  different  parties  during  the  interval 
of  not  quite  three  years.  During  the  fifteen  months  that  have  since 
elapsed  five  additional  species  have  been  noted,  some  rare  or  doubt- 
ful ones  reafiirmed,  and  several  very  interesting  discoveries  have 
been  made  in  regard  to  the  history  of  the  movements  and  distribution 
of  other  kinds.  One  of  the  most  surprising  and  remarkable  of  these 
has  been  the  discovery  of  quite  a  large  colony  of  the  Loggerhead 
Shriket  hitherto  regarded  as  an  extreme  southern  species,  breeding 
about  Bangor,  Me. ,  and  a  smaller  colony  of  the  same  bird  at  Rut- 
land, Vermont. 

Mimus  polyglottus  Bole.  The  occurrence  of  the  mocking- 
bird in  various  parts  of  southern  New  England,  is  a  matter  of  gen- 
eral tradition,  but  is  not  so  common  that  it  is  uninteresting  to  pre- 
serve a  careful  record  of  such  cases  as  arise  or  have  been  noted.  On 
the  8th  of  October,  1878,  Mr.  George  H.  Mackay  shot  a  fine  young 
male  in  Nantucket.  It  had  evidently  never  been  a  caged  bird,  and  was 
in  excellent  condition.  In  the  Society's  collection  is  also  a  female 
mocking-bird  taken  by  the  late  F.  P.  Atkinson.  Although  the  local- 
ity is  not  given  it  was  probably  taken  in  some  part  of  Massachusetts, 
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as  are  supposed  to  be  all  Mr.  Atkinson's  examples  not  otherwise 
marked.^ 

Beg^lus  satrapa  Licht.  The  long  desired  nest  and  eggs  of  the 
Golden-crowned  Kinglet  have,  at  last,  been  discovered.  They  were 
taken  near  Bangor,  Maine,  by  Mr.  Harry  Merrill  of  that  city.  The 
nest  was  in  a  fir  tree,  some  ten  feet  from  the  ground,  globular  in 
shape,  semi-pensile  in  position,  and  contained  ten  eggs  (Bull.  Nutt. 
Orn.  Club,  iv,  96J. 

Polloptila  oaerulea  Sclat.  I  referred,  in  my  previous  paper, 
to  a  single  specimen  of  the  Blue-gray  Gnatcatcher,  shot  in  Chatham, 
Mass.  Since  then  our  New  England  collection  has  been  enriched  by 
a  second  specimen,  procured  by  Mr.  F.  J.  C.  Swift  of  Falmouth, 
Mass.,  in  that  town,  December  18,  1877.  It  was  among  some  low 
bushes,  on  the  borders  of  a  fresh-water  pond.  Although  taken  in 
December,  the  weather  was  not  severe  at  the  time,  as  was  shown  by 
the  absence  of  ice  from  the  pond.^ 

Certhia  amerioana  Bonap.  A  pair  of  the  common  Gray 
Creepers  was  found  nesting  near  Tauntpn  on-the  27th  of  May,  1878, 
by  Mr.  Charles  T.  Snow.  The  nest  was  between  the  trunk  and  the 
bark  of  a  dead  pitch-pine  tree,  and  contained  young  just  ready  to 
fly  when  found.  This  is  the  most  southern  record  that  we  have  of 
the  breeding  of  this  species. 

ThryothorouB  ludovioianus  Bonap.  The  Great  Carolina  Wren 
has  been  long  looked  upon  as  one  of  the  birds  that  ^  ought  to  be 
found  "  in  New  England,  and  although  we  have  been  told  that  cer- 

1  SincethesboTe  was  written  y  lh|r.  A.  J.  Lewis,  of  Colamboa  Square,  Bo«toii, 
Informs  me  that  on  the  7th  of  December,  1878,  he  captured  near  Bgleaton  Square 
a  male  example  of  this  ipedes.  It  was  in  an  open  field,  feeding  on  some 
berries,  was  In  good  condition,  and  is  sapposed  not  to  have  been  a  caged  bird  —  a 
supposition  which,  however,  the  season  of  the  year  in  which  it  was  taken  does  not 
favor. 

*  Jast  as  this  paper  Is  going  to  press,  (Oct.  24th),  my  yoong  fHend  Arthur  P. 
Chadbourne  writes  me  that  on  the  26th  of  Sept.,  1879,  at  Osterrille,  Cape  Cod,  he 
captured  an  adult  female  example  of  Polloptila  eaeruleoL,  This,  so  far  as  I  am 
aware.  Is  the  third  example  known  to  have  been  taken  in  Kew  England.  Mr. 
Chadbourne  has  kindly  supplied  me  with  the  following  memoranda : 

Length,  4.75  in.;  stretch,  6.12;  wing,  2.66;  tail,  1.90;  tarsus,  .57;  eyes,  black; 
upper  mandible,  brown;  lower  mandible,  light  brown;  fbet,  black;  contents  of 
stomach,  insects  and  larvae.  He  also  states  that  it  was  found  in  a  wild  cherry  titw 
about  15  fiiet  high,  was  in  company  with  Pine  Warblers  and  Chipping  Sparrows, 
which,  however,  it  attacked  and  drove  away  when  they  came  too  near.  It  was 
very  tame,  and  remained  undisturbed  when  his  near  approach  frightened  the 
other  birds  away.  « 
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tain  parties  thought  they  saw  it  and  recognized  its  note,  the  example 
itself  had  never  heen  forthcoming.  On  the  6th  of  July,  1878,  one  of 
these  birds,  a  fine  specimen  as  it  proved,  ventured  into  the  garden  of 
Mr.  Geo.  O.  Welch,  taxidermist  of  Lynn,  and  its  strange  note  soon 
drew  attention  to  the  little  stranger.  The  consequences  of  such  im- 
prudence were  the  securing  for  our  New  England  collection  of  the 
first  specimen  known  to  have  been  taken  within  the  limits  of  these 
States.  Since  then  Mr.  Furdie  mentions  (Bull.  Nutt.  Club,  lY, 
p.  61),  the  capture  of  another  by  Mr.  J.  H.  Clark,  at  Say  brook, 
Conn.,  Nov.  25,  1878. 

AnthuB  ludovioianas  Licht.  Mr.  W.  A.  Jeffries  shot,  on  the 
8th  of  June,  1878,  a  fine  example  of  this  species.  Its  mate,  if  it  had 
one,  was  not  noted,  and  by  it  no  means  follows  that  it  would  have 
bred  in '  that  locality,  but  its  occurrence  so  late  in  the  season  is  cer- 
tainly an  interesting  and  suggestive  fact,  establishing  its  eccentric 
and  irregular  habits.  The  species  breeds  both  in  Colorado  and  in  high 
northern  regions,  and  appears  to  be  liable  to  occur  here  almost 
every  month  in  the  year. 

Helminthophaga  pinna  Baird.  It  seems  after  all,  that  this 
species  has  also  a  good  Massachusetts  record.  Attention  was  called 
(Bulletin  iii,  p.  188),  to  an  example  of  this  species  in  the  collection 
of  this  Society  procured  in  Dedham,  several  years  ago,  and  mention 
is  made  of  another  shot  in  West  Roxbury  by  Mr.  C.  N.  Hammond, 
May  17,  1878.  It  is  not  given  as  of  Massachusetts,  in  my  catalogue, 
and,  though  given  in  Mr.  Allen's  first  list  of  the  birds  of  Massachu- 
setts, is  not  mentioned  by  him  in  his  latest  catalogue,  except  as  a  bird 
of  probable  occurrence.^ 

Dendroica  dominioa  Baird.  In  the  Bulletin  of  the  Nuttall 
Club  (ill,  p.  146),  is  noted  the  capture,  some  ten  years  ago,  of  the 
Yellow-throated  Warbler  on  the  banks  of  Charles  River,  by  Mr.  Geo. 
£.  Brown,  of  Dedham.  This  is  the  first  recorded  instance  of  its  cap- 
ture in  Massachusetts,  and  its  second  New  England  record. 

Dendroica  pinna  Baird.  Mr.  N.  C.  Brown  in  the  Bulletin  for 
April,  1879,  furnishes  some  very  interesting  notes  on  the  distribution 
of  this  bird  in  the  southern  portion  of  Maine,  showing  also  that  I 

1  Since  the  above  wm  in  type  Mr.  Harry  Merrill  of  Bangor  Informi  me 
that  Mr.  N.  A.  Eddy  of  that  city  baa  found  the  Bine-winged  Yellow  Warbler 
(Behmintkophetffa  j^mu)  breeding  near  Kew  Haven.  The  neat  was  found  Jane 
"*  14th ;  on  the  20th  it  contained  four  egga,  and  with  the  $  parent  was  then  taken. 
The  nest  was  on  the  groond,  and  was  looaely  conBtmcted  of  oak  leayes.  Tlils  is, 
I  bellCTe,  the  only  instance  in  which  its  nest  has  been  recorded  as  taken  in  New 
England. 
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orerlooked  in  IVof.  Verriirs  second  list  his  mention  of  it,  as  a  Inrd 
of  Maine.  It  is  now  said  to  be  an  abondant  summer  resident  in  the 
ricinity  of  Portland,  to  be  common  near  Brunswick,  and  even  to 
reach  Calais,  though  it  was  not  giyen  by  Mr.  Boardman  in  bis  list  of 
the  birds  of  that  yicinitjr.  It  is  not  known  to  occur  far  to  the  north 
in  the  western  part  of  that  State. 

Stelgidopteryx  flenipennis  Aud.  In  my  former  paper  I 
referred  to  a  single  specimen  as  furnishing  grounds  for  placing  the 
Bough- winged  Swallow  among  the  birds  of  New  England.  Mr.  J.  A. 
Stannis  of  Hartford  (Bulletin  iv,  p.  112),  shows  conclusively  that 
this  species  breeds  regularly  in  that  State.  He  found  it  nesting  at 
Green's  Farms,  west  of  New  Haven,  on  the  New  York  and  New 
Haven  Bailroad,  in  old  stone  abutments.  Though  thirty  trains  a 
day  passed  within  a  few  feet  of  their  nests,  it  did  not  apparently  dis- 
turb them  in  the  least. 

CoUyrio  ladovioianns  Baird.  One  of  the  most  interesting 
and  certainly  the  least  anticipated  of  the  discoveries  of  the  year,  has 
been  the  finding  of  Loggerhead  Shrike,  —  a  supposed  exclus- 
ively southern  species,  —  breeding  in  the  central  portions  of  Maine 
and  Vermont.  In  the  ninth  volume  of  the  Pacific  Railroad  Report, 
the  bird  is  given,  by  Prof.  Baird,  as  having  its  habitat  in  <*  the 
South  Atlantic  and  Gulf  States."  And  throughout  the  extended  in- 
terval of  territory  between  the  southern  region,  where  it  is  abundant, 
and  these  isolated  New  England  colonies,  it  is  very  rarely  known  to 
occur.  Its  presence  in  New  England  was  first  publicly  noted  by  Mr. 
H.  A.  Purdie  in  1878,  and  in  1875  it  was  included  in  my  catalogue  of 
New  England  birds.  Since  then  many  other  instances  of  its  occur- 
rence have  been  noted.  In  the  summer  of  1878  I  received  from  Mr. 
H.  E.  Boughton,  what  was  represented  to  me  as  a  set  of  the  eggs  of 
CoUyrio  borecdiSf  from  Rutland,  Vermont,  and  a  single  egg  said  to 
belong  to  a  bird  of  the  same  species  (though  neither  proved  to  be 
boretUig),  from  Mr.  Jenness  Richardson,  also  of  Rutland,  and  who 
regarded  the  egg  as  that  of  C  horealis.  Accepting  these  eggs  as 
genuine,  I  prepared  to  look  up  all  the  evidences  of  the  sup- 
posed instances  of  the  breeding  of  the  Great  Northern  Shrike  within 
the  limits  of  the  United  States,  and  Mr.  S.  L.  Willard  of  Utica, 
N.  Y.,  kindly  supplied  me  with  the  data  of  a  number  of  instances 
contributed  by  various  writers  to  the  Oologist.  Among  these  was  the 
account  of  a  nest  found  by  Mr.  C.  A.  Morse  of  Bangor,  May  5,  1877. 
Most  fortunately,  as  it  proved,  my  information  in  regard  to  this  nest 
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was  BO  meagre  that  I  wrote  to  a  much  valued  correspondent  ^  in  Ban- 
gor, requesting  him  to  supply  me  with  the  desired  data.  Happily 
the  parent  bird  of  this  nest  was  in  existence,  and  was  at  once  kindly 
forwarded  to  me.  It  proved  to  be,  not  C  borealis;  but,  unexpect- 
edly, C  ludovicianus,  and  my  correspondent  informed  me  that  while 
the  Loggerhead  was  far  from  being  uncommon,  C  horealis  was  neither 
known  to  breed  nor  to  be  present  during  the  summer,  in  that  neigh- 
borhood. This  was  u  most  unexpected  revelation,  and  it  at  once 
prompted  me  to  ascertain  with  certainty,  if  possible,  what  species  of 
shrike  it  was  that  had  been  nesting  in  and  about  Castleton  and  Rut- 
land, Vermont.  The  result  was  as  I  anticipated.  Mr.  Richardson, 
who  had  acted  in  good  faith,  sent  me  his  parent  bird,  and  this,  too, 
proved  to  be  C.  Ittdovicianus,  and  such  undoubtedly  have  been  all  the 
shrike's  nests  found  in  that  neighborhood,  as  well  as  all  those  near 
Bangor. 

In  regard  to  the  nests  of  the  supposed  Northern  Shrikes,  found 
in  the  vicinity  of  Utica  and  Oswego,  I  have,  as  yet,  been  able  to  pro- 
cure ample  evidence  in  only  a  single  instance;  this  has  been  in  regard 
to  a  nest  with  eggs  found  at  Oswego,  New  York,  and  in  this  the  parent 
bird  was  actually  bwealis.  This  is  the  second  recorded  instance,  as 
far  as  I  now  know,  where  there  is  positive  evidence  of  C.  borealis 
breeding  within  the  limits  of  the  United  States.' 

As  the  occurrence  of  what  has  hitherto  been  taken  for  granted  to 
be  an  extreme  southern  species,  in  so  many  instances,  and,  moreover, 
breeding  po  freely  in  Northern  New  England,  is  a  matter  of  more 
than  common  interest,  I  will  give  in  this  connection  the  data  kindly 
furnished  me  by  Mr.  Richardson  of  Rutland,  and  Mr.  Harry  Merrill 
of  Bangor. 

'  Mr.  Richardson  has  supplied  me  with  some  very  interesting  notes 
in  regard  to  four  nests  of  C  ludovicianus  taken  in  his  neighborhood. 
One  of  these  nests  found  in  1876,  was  near  the  town  of  Castleton, 

i  Mr.  Uwry  Merrill. 

>  Since  the  above  was  in  type  Mr.  D.  D.  Stone  of  Oswego,  mf  informant,  writes 
me  that  no  example  of  borealU  has  been  observed  in  that  neighborhood  in  the 
season  of  1879.  The  parent  of  a  nest  secured  by  him  and  which  he  has  sent  me,  is 
prononnced  by  Mr.  Bldgway  to  be  a  typical  ludoviciantu.  It  is  perhaps  too  soon 
to  decide  in  regard  to  the  presence  or  absence  of  borecUU  in  the  breeding  season 
within  the  United  States,  but  the  more  the  subject  is  examined  the  more  conclusive 
appears  to  be  tlie  evidence  that  there  are  no  data  in  support  of  certain  opinions  so 
positively  pronounced,  on  the  affirmative  side. 
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a  town  lying  just  west  of  Rutland,  Vt.  The  first,  found  April  28t1i, 
by  a  lad  in  Mr.  Richardson's  employ,  contained  two  eggs,  one  of 
which  was  taken.  Three  days  later  Mr.  Richardson  visited  the  nest, 
which  was  built  in  an  old  orchard  of  iruit  trees,  intermingled  with  a 
few  maples  and  thorn  bushes,  and  was  situated  just  back  of  a  farm- 
house. The  nest  was  placed  on  a  horizontal  branch  of  an  apple  tree, 
among  three  or  four  off-shoots  from  the  limb,  and  was  just  nine  feet 
eight  inches  from  the  ground.  On  his  approaching  their  nest  the 
birds  flew  about  his  head,  making  quite  a  distinct  and  peculiar  snap- 
ping noise  with  their  bills.  Occasionally  they  alighted  quite  near 
him,  fluttering  their  wings  and  repeating  the  same  singular,  snapping 
sounds.  In  all  his  experience,  even  with  hawks,  whose  nests  were 
being  robbed,  he  had  never  before  met  wfth  so  resolute  a  resistance 
from  any  parent  birds.  The  nest  had  been  found  on  the  first  of  May, 
to  contain  three  eggs,  which  were  left,  and  on  the  6th  two  more  had 
been  added,  or  six  in  the  entire  set.  This  time  the  nest  and  eggs 
were  taken,  and  parent  (<f )  bird  secured.  The  nest  was  composed  ex- 
ternally of  dry  grasses  and  vegetable  stalks,  intermingled  with  the 
blossoms  of  the  Indian  Tobacco  and  white  feathers  from  the  neighbor- 
ing poultry  yard.  There  were  also  bits  of  wood  and  cotton  and  frag- 
ments of  cotton  twine.  The  inside  of  the  nest  was  neatly  lined  with 
horse  hair,  nearly  all  of  which  was  also  white.  It  had  an  external 
diameter  of  seven  inches  at  the  top,  a  depth  of  three,  and  the  cavity 
was  two  inches  deep. 

The  second  Rutland  nest  was  taken  by  another  person,  and  in  re- 
gard to  this  I  have  no  notes.  One  of  its  five  eggs  is  in  my  cabinet. 
The  female  parent  of  the  first  mentioned  Rutland  nest  found  another 
mate,  with  whom  she  re-appeared  on  the  8th  of  May,  and  the  pair, 
Tery  unwisely,  built  their  new  nest  in  the  immediate  neighborhood  of 
the  first,  and  in  a  similar  tree.  On  the  13th  two  eggs  were  found  and 
taken,  and  it  was  ascertained  that  three  others  had  been  taken  by 
some  one  else.  Four  of  these  eggs  are  also  in  my  collection.  Mr. 
Richardson  regards  the  shrike  as  quite  unusual  in  that  region  in  the 
summer,  while  C.  barealig  is  only  found  in  the  winter. 

Mr.  Harry  Merrill,  of  Bangor,  Me.,  has  laid  me  under  great  obliga- 
tions by  the  thorough  manner  in  which  he  has  investigated  all  the 
facts,  so  far  as  they  could  now  be  traced,  of  the  occurrence  of  the 
Loggerhead  in  the  neighborhood  of  that  city.  In  a  letter  dated 
Jan.  27, 1879,  he  wrote  me  substantially  that  **  All  the  evidence  is 
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entirely  adverse  to  the  assertion  that  C  borealis  has  been  found 
breeding  here.  I  have  repeatedly  heard  of  the  finding  of  their  nests, 
but  upon  following  out  my  inquiries  I  have  not  found  a  single 
authentic  instance.  The  persons  who  made  these  reports  did  so  in  all 
honesty  and  good  faith,  but  their  identification  of  the  bird  was  very 
imperfect.  One  person,  in  answer  to  an  inquiry  as  to  how  he  had 
identified  the  bird,  said  he  knew  it  because  of  its  resemblance  to  the 
picture  in  Samuels's  *  Birds  of  New  England,'  and,  as  that  book 
is  authority  on  all  ornithological  matters,  the  existence  of  any  other 
shrike  was  perhaps  not  known.  The  truth  is,  that  every  identified 
nest  proved  to  be  that  of  C  ludovicianus]  and  since  these  birds 
have  never  been  recorded  as  breeding  in  New  England,  a  few  notes 
firom  this  quarter  may  prove  of  interest.  Since  you  mentioned  Mr. 
C.  A.  Morse's  case,  I  gave  special  attention  to  it,  and  procured  the 
skin  of  the  bird  from  Mr.  Brown,  who  was  with  him  when  the  nest 
was  found.  This  skin  I  send  to  you  as  a  proof  of  the  bird's  identity. 
The  following  is  the  result  of  my  inquiries  and  observations:  During 
the  last  two  years,  six  nests  have  been  discovered  in  the  immediate 
vicinity  of  Bangor;  two  were  in  apple  and  four  in  fir-trees  —  all  in 
raVher  open  fields  —  and  they  varied  in  height  from  four  to  ten  feet 
above  the  ground;  five  were  placed  on  horizontal  limbs;  all,  with 
one  exception,  contained  eggs  —  four  contained  six  each,  the  fifth 
contained  three  (the  last  set  evidently  not  complete) ;  the  eggs  varied 
in  size  from  1.07X*72  to  .87X<72,  the  former  being  the  usual  size. 
The  nests  were  procured  in  May;  all  were  composed  of  sticks  and 
lined  with  feathers;  one  had  everlasting  mixed  with  it.  These 
nests  were  in  some  cases  very  near  the  travelled  road,  and  none 
were  far  from  civilization.  Some  six  or  seven  birds  have  been  shot, 
and  none  were  Great  Northern  Shrikes.  One  of  the  birds  in  my 
collection  showed  the  following  dimensions  -  when  fresh:  length, 
8.S8;  stretch  of  wing,  10.75;  wing,  3.76;  collected  Aug.  28,  1878. 
The  birds  in  some  cases  flew  around  the  intruders  within  a  few  feet 
of  their  heads,  and  in  one  instance  the  old  bird  remained  on  the  nest 
till  it  was  nearly  touched  by  the  hand.  Two  of  the  six  mentioned 
nests  were  procured  without  the  birds,  but  the  person  who  found 
them  is  certain  that  the  birds  were  like  the  others.     One  of  these^ 

1  Tbls  nest  wm  referred  to  in  Foreet  and  Stream,  April  3, 1878,  as  a  genuine  nest 
of  borealis,  but  subsequently  the  error  was  admitted  and  corrected.  But  for 
the  prompt  and  tborongh  investigations  of  Mr.  Merrill  here  would  have  been  a 
fUse  record  made  which  it  would  have  been  impossible  to  set  right,  and  this 
is  a  ease  in  point,  showing  how  easy  it  is  unintentional^  to  be  led  into  error,  and 
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nests  is  in  the  possession  of  Mr.  C.  J.  Maynard,  and  is  labelled  as 
C  borealis,  I  feel  warranted  in  saying  that  there  is  no  authentic 
specimen  of  the  egg  of  C.  borealis  in  any  collection  in  this  city 
which  purports  to  have  been  found  here.*'  In  another  letter  dated 
March  8,  Mr.  Merrill  informs  me  that  he  has  examined  two  more 
shrikes'  skins,  both  similar  to  those  already  examined — one  obtained 
with  nest  and  eggs,  the  other  with  young. 

Aegiothus  oanesoens  Cabanis.  In  my  catalogue  of  the  Birds 
of  New  England  I  gave  this  species  (or  variety)  as  a  winter  visitant 
in  eastern  Maine,  on  well  established  facts  given  me  by  Mr.  Geo.  A. 
Boardman.  Notwithstanding  its  unquestionable  authenticity  as  a 
bird  of  north-eastern  Netr  England,  a  writer  saw  fit  to  place  its  right 
to  be  so  considered  as  on  a  par  with  that  of  four  or  five  species  hav- 
ing no  New  England  record.  Later  observations  enable  me  to  extend 
my  first  record  and  to  bring  this  form  nearer  home,  making  it  include 
Massachusetts  as  well  as  Maine.  Mr.  Wm.  A.  Jeffries  shot  one  of 
this  form  on  the  16th  of  November,  while  collecting  in  Swampscott, 
and  in  the  collection  of  skins  made  by  the  late  Mr.  F.  P.  Atkinson 
is  another  skin  o£  canescens  z=  exilipes,  which  is  undoubtedly  refer- 
able also  to  Massachusetts,  where,  as  before  stated,  all  of  Mr.  Atkin- 
son's examples  not  otherwise  marked  are  presumed  to  have  been 
taken. 

Passeroulus  sayanna  Bonap.  I  refer  to  this  very  common 
species  merely  to  mention  its  abundant  occurrence,  breeding  in  con- 
siderable numbers  within  a  few  rods  of  one  of  the  most  thronged 
thoroughfares  of  Boston — West  Chester  Park.  Quite  a  number  of 
its  nests  were  found  by  Mr.  C.  A.  Hawes  on  the  sides  of  the  Boston 
&  Albany  Railroad,  just  west  of  the  avenue  in  question,  and  he  has 
presented  the  Society  with  the  parent  bird  and  a  set  of  its  eggs. 

Passeroulus  pxinceps  Maynard.  Without  raising  the  ques- 
tion of  race  or  species  in  regard  to  this  well  marked  form,  it  is 
worthy  of  mention  that  during  the  fall  and  winter  of  1878-9  the 
Messrs.  Jeffries  have  procured  quite  a  number  of  this  somewhat  rare 

how  difficult  it  often  Is  to  test  and  correct  that  error  when  onoe  recorded. 
There  it  no  reason,  whatever,  for  supposing  that  boreaUa  is  present  in  summer 
near  Bangor,  while  the  experience  of  1879  added  to  that  of  1877  and  1878  demon- 
strates ludovicianMt  to  he  a  not  uncommon  summer  resident. 
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variety.^  The  first  one  was  taken  Oct.  26,  when  a  number  were 
noticed.  Between  then  and  Dec*  1,  eleven  were  taken.  Mr.  Jeffries 
infers  that  this  species  is  a  late  fall  migrant,  only  a  few  spending  the 
winter  here.  It  arriyes  in  force  during  the  first  week  in  November, 
when  P,  savanna  are  fast  disappearing.  Mr.  Jeffries  regards  it  as 
a  northern  race  of  P,  savanna.  Mr.  John  A.  Jeffries  has  added  an 
example  to  our  New  England  collection. 

CrsTtlias^ft  butryaoea  Linn.  I  do  not  mention  the  name  of 
this  South  African  species  because  I  believe  it  entitled  to  a  place  in 
my  catalogue.  I  regard  its  presence  in  midwinter  on  the  bleak  sea- 
coast  of  Massachusetts  as  wholly  and  purely  accidental,  and  not 
likely  to  be  repeated.  It  was  shot  early  in  February,  18 79,. at  South 
Scituate,  by  Mr.  Willie  Borland,  and  when  taken  had  all  the 
appearance  of  a  wild  bird.  Its  plumage  was  clean  and  fresh,  and 
the  bird  was  in  good  condition.  Undoubtedly  it  had  once  been  a 
caged  bird,  but  this  must  have  been  some  time  since,  long  enough  to 
have  enabled  it  to  assume  a  new  unsoiled  plumage,  and  to  demon- 
strate its  ability  to  take  care  of  itself  during  one  of  our  severest 
winters. 

Chrysomitris  eleg^ans  Linn.  This  species  stands  in  a  very 
similar  position  to  the  preceding.  It  is  a  common  bird  of  Europe, 
and  is  not  known  to  occur  in  this  country.  Its  abundance  as  a  caged 
bird  may  eventually  lead  to  its  introduction  as  a  resident  species,  but 
I  am  not  aware  that  such  is  at  ptesent  the  case.  This  individual  was 
shot  near  this  city  in  the  spring  of  1878  by  Mr.  C.  F.  Rice,  but  I  do 
not  regard  it  as  entitled  to  a  place  in  our  catalogue  of  recognized 
New  England  species.  When  taken  it  was  in  company  with  a  flock 
of  the  common  American  goldfinch. 

Nyctale  Bichardsoni  Bonap.  This  owl  is  generally  regarded 
as  a  rare  visitant  to  New  England.  Certainly  there  are  so  few 
records  of  its  appearance  that  I  feel  justified  in  mentioning  two  re- 
cent instances.  Mr.  Harry  Merrill,  writing  February  14,  1879, 
informed  me  that  he  had  recently  procured  an  example  of  this 
species   in   the  neighborhood  of   Bangor.    It  was   kept   alive  for 

s  In  the  May  (1879)  nnmber  of  Lippinoott,  Mr.  N.  C.  Brown  contribute*  soma 
very  Interesting  notes  on  Be«ch-birdS|  in  which  he  mentions  meeting  with  several 
of  this  species  in  October,  1876,  as  they  were  running  on  the  open  sand  in  a  depres- 
sion between  two  hiUoclcs.  They  were  loath  to  take  wing,  but  ran  and  dodged  in 
the  grass,  like  the  Sarannah  Sparrow.  In  all,  he  writes  me,  he  had  secured  ten 
examples. 
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flome  time,  and  Mr.  Merrill  was  interested  to  learn  that  Mr. 
Audubon  procured  the  only  living  species  that  he  had  ever  seen  of 
this  species,  in  Bangor  in  1832.  And  Feb.  26,  1879,  Mr.  Outram 
Bangs  procured  a  female  example  near  Newton,  Mass. 

Florida  oaerulea  Baird.  The  occurrence  of  the  Small  Blue 
Heron  in  New  England  is  not  so  frequent  as  to  render  it  undesirable 
to  establish  every  authentic  record  of  its  presence.  The  Society  dur- 
ing the  last  year  has  come  into  possession  of  an  example  of  this 
species,  in  the  immature  plumage.  It  was  shot  at  Cohasset  about 
ten  years  since  by  Henry  D.  Morse,  Esq.,  and  has  been  by  him  added 
to  our  New  England  collection. 

Nyotiardea  vlolaoea  Baird.  Mr.  Wm.  Brewster  records  in 
the  April  (1879)  Bulletin  the  second  capture  of  a  Yellow-crowned 
Heron  within  the  State  of  Massachusetts.  It  was  taken  on  the  SOth 
of  July,  1878,  in  a  densely  populated  part  of  Somerville.  The  ex- 
ample was  in  immature  plumage  and  apparently  very  young.  The 
examples  of  the  wandering  disposition  of  this  species  are  somewhat 
noteworthy.  Specimens  have  been  taken  in  the  mountains  of  Col- 
orado, and  on  the  plains  of  Kansas.  In  one  case  in  the  last  named 
State  the  female  parent  was  accompanied  by  her  three  young,  hardly 
able  to  fly.  Yet  it  is  not  known  to  breed  anywhere  in  that  neighbor- 
hood. 

Ibis  fUoineilos.  Early  in  May,  1878,  quite  a  number  of  this 
species,  so  infrequent  in  New  England,  was  taken  in  various  places 
on  Cape  Cod.  (Bull.  Nutt  Club,  iii,  151, 152).  Mr.  Frank  L.  Tile- 
ston  informs  me  that  in  the  following  August  several  specimens  of 
what  were  called  black  curlews  were  noticed  on  Prince  Edward 
Island ;  one  of  them  was  shot  by  a  gentleman  of  Boston  but  was  not 
preserved.  Although  inconclusive  this  evidence  seem»  to  indi- 
cate the  presence  of  this  specimen  in  a  locality  north  of  the  United 
States. 

Beourvirostra  americana  Gm.  Mr.  N.  C.  Brown  mentions 
(Bull.  Nutt.  Club,  lY,  p.  108)  several  instances  in  which  the  Avocet 
has  been  known  to  occur  in  Maine,  one  was  near  Cape  Elizabeth, 
Nov.  5th,  1878,  but  this  is  the  only  instance  that  can  be  traced  to  an 
authentic  source. 

MaororhamphuB  soolopaoeus  Lawrence.  A  beautiful  ex- 
ample of  this  form, —  be  it  race  or  species, —  was  shot  by  Mr.  Frank 
L.  Tileston,  and  is  now  in  the  Museum  of  the  Boston  Nat.  Hist. 
Society.  It  was  procui^ed  at  Eastham,  Nov.  2,  1878.  It  was  in  the 
plumage,  with  the  elongate  bill,  etc.,  so  eminently  typical  of  this  form 
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Mioropalama  himantopus  Bsird.  The  past  year  has  brought 
with  it  no  new  fact  of  any  moment,  bearing  upon  the  history  of  this 
bird,  certainly  nothing  to  establish  any  regularity  as  a  migrant  on 
the  New  England  coast,  nor  indeed  on  any  part  of  the  Atlantic  coast. 

Throughout  Nova  Scotia,  New  Brunswick,  and  the  entire  coast  of 
Maine  as  far  west  as  Portland,  it  has  remained  wholly  unknown. 
From  Scarboro',  Me.,  to  Rye,  N.  H.,  we  have  no  record  of  its  having 
been  taken ;  and  from  Swampscott,  along  the  entire  coast  of  Massa- 
chusetts to  Provincetown  it  continues  equally  unknown.  During  the 
past  summer  the  only  record  that  has  reached  me  of  its  occurrence 
was  a  single  specimen  procured  by  Mr.  Geo.  H.  Mackay  at  Nantuc- 
ket, July  25,  1878.  This  is  the  second  example  taken  in  July  in 
Massachusetts.  So  far  as  negative  testimony  can  ever  be  taken  as 
conclusive,  the  absence  of  any  data  in  regard  to  the  presence  of  this 
species  in  any  very  considerable  numbers  on  the  New  England  coast 
continues  to  suggest  that  its  regularity  as  a  migrant  is  still,  and  more 
than  ever,  a  thing  not  proven.  ^ 

Iiimosa  hudsonioa  Sw.  An  adult  female  specimen  of  the  Hud- 
sonian  Godwit  was  procured  by  Mr.  Frank  L.  Tileston  at  Eastham, 
as  late  as  November  2,  1878.    It  was  in  fine  condition. 

Oallinula  galeata  Bon.  The  Florida  Gallinule  is  not  a  bird 
of  very  rare  occurrence  in  New  England,  yet  mention  of  its  being 
met  with  is  not  without  interest.  We  have  added  to  our  collection, 
through  'Mi.  Geo.  H.  Mackay,  a  specimen  taken  on  Nantucket  some 
three  years  since.  And  on  the  10th  of  September,  1878,  Mr.  Edward 
O.  Bangs  procured  a  female  example  in  Wayland. 

^  In  the  vicinity  of  Portland,  Me.,  from  Scarboro'  to  the  Islands  in  Casco  Bay 
•8 1  hftTe  already  stated,  two  or  three  instances  of  its  occurrence  have  been  giyen 
me  by  Mr.  Morse.  1  have  recently  been  informed  by  Mr.  X.  C.  Brown  of  the  fol- 
lowing captures,  which  I  compile  ftom  memoranda  kindly  given  me  by  that 
gentleman : 

One  shot  on  Little  River  Marsh,  Scarboro',  some  ten  or  twelve  years  since,  and 
examined  by  Samuel  Hanson,  Esq.,  of  Portland.    The  exact  date  lost. 

One  shot  in  Scarboro',  Aug.  12, 1872,  by  Alpheus  C.  Rogers,  Esq.,  of  Portland. 

One  taken  at  Chebeagne  Island,  in  Casco  Bay,  July  19,  1875,  by  Mr.  J.  H. 
Bond. 

August  14,  1876,  a  solitary  female  was  taken  by  Mr.  Brown  in  a  small  marsh 
on  Cape  Elizabeth. 

August  24, 1877,  Mr.  Brown  shot  an  example  from  a  large  flock  of  Gambetta 
fiavipti,  on  Scartwro'  Marsh.  « 

Sept.  16, 1878,  another  example  was  taken  by  Mr.  Brown  in  Scarboro',  and  is  now 
in  his  collection. 

Mr.    Brown   refers   to  Everett    Smith,  Esq.,  of    Portland,  as  having  taken 
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BalluB  elegans  Aud.  Mr.  Pordie  (Bull.  Kutt.  Clob,  in,  p. 
146),  mentions  the  capture  of  an  example  of  the  King  Bail  on  tbe 
Sudbury  meadows,  by  Mr.  Geo.  £.  Browne  of  Dedham,  eeveral 
years  since. 

BalluB  crepitans  6m.  Mr.  N.  C.  Brown  (Ond  nr,  p.  loe),  in 
an  interesting  paper  on  birds  occurring  near  Portland,  menticHis  the 
Clapper  Rail  as  a  rare  visitor  to  Maine,  on  tbe  ground  of  se-reral 
specimens  procured  in  Falmouth,  Oct  17,  1866. 

Cygnofl  amerioanus  Sbarpless.  In  the  same  journal  (iii,  p« 
198),  Mr.  Brewster  refers  to  a  fine  specimen  of  the  Whistling  Swan 
in  the  possession  of  Mr.  H.  S.  Sweet  of  Nantucket.  It  was  shot 
March  4,  1878,  on  Coskata  Pond  by  Mr.  F.  P.  Chadwick.  In  the 
Bulletin  for  April,  1879,  Mr.  Brewster  mentions  another  swan  killed 
at  Seabrook,  N.  H.,  Oct.  18,  1878.  It  was  a  male  iu  immature 
plumage. 

In  the  collection  of  our  Society  is  another  specimen  of  this  swan^ 
the  history  of  which  has,  unfortunately,  been  allowed  to  become  ob- 
secured  by  an  omission  to  record  the  data  of  its  capture.  From  in- 
formation, however,  received  from  Mr.  Geo.  O.  Welch,  I  have  no 
doubt  that  it  was  shot  some  fifteen  years  ago  at  Nahant  by  a  Mr. 
Taylor.  It  was  for  some  time  on  exhibition  in  the  house  of  Mr.  Tudor, 
and  was  finally  purchased  by  Deming  Jarvis,  Esq.,  and  by  him  given 
to  our  Society.  It  is  entitled,  on  the  evidence,  to  a  place  in  our  New 
England  collection. 

Anser  hyperboreuB  Pallas.  All  notes  touching  the  occurrence 
of  this  species  in  New  England  are  of  interest.  Mr.  Purdie  is  au- 
thority (Bull.  Nutt.  Club,  ni,  p.  146),  for  the  capture  of  one  off 

about  eighteen  exunplee  of  that  bird  In  that  neighborhood,  from  whom  I  hope  to 
receive  farther  particiilan  as  to  the  clrcumfltances  under  which  these  were  taken. 

Rye,  N.  H.,  Ipewioh,  Salem,  and  Swampeoott,  Man., are  tbe  only  plaeee  in  which 
the  occurrence  of  this  species  Is  recorded  In  all  eastern  New  England,  and  there 
the  numbers  have  been  small  and  the  occurrence  irregular.  From  Swampscott  to 
Provlncetown,  along  our  eastern  coast,  absolutely  none  are  recorded.  From 
FroTinoetown  to  Bristol  County  the  number  is  one  solitary  Individual,  and 
that  without  complete  certainty;  Nantucket,  one  individual;  Elisabeth 
Islands  two  single  cases;  the  rest  of  Massachusetts,  none;  Connecticut,  none; 
Rhode  Island,  none:  Long  Island,  north  shore,  none;  south  shore,  found  in  a 
very  restricted  portion,  and  in  one  instance  in  considerable  numbers.  And  here  I 
may  mention  that  Giraud,  author  of  The  Birds  of  Long  Island,  a  noted  sports- 
man and  excellent  ornithologist,  who  made  Long  Island  the  field  of  his  researches, 
met  with  but<too  individuaU  q^thia  species  in  the  course  cf  his  life.  From  Long 
Island  to  Squam  Beach  in  Mew  Jersey,  we  have  no  record,  and  on  the  last  named 
ten  are  mentioned,  all  but  three  single  cases. 
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Scituate  in  November,  1877,  by  Mr.  Geo.  £.  Browne  of  Dedham, 
and  now  in  the  collection  of  that  gentleman. 

Fulmanis  glacialis  Steph.  In  my  catalogue  this  species  was 
given  in  my  challenged  list  as  referred  to  our  coast  but  without  any 
known  fact  to  corroborate  this  opinion.  It  must  now,  however,  take 
its  place  among  our  birds,  though  how  common  it  may  be  remains  to 
be  ascertained.  Early  in  November  last  I  saw  a  living  specimen  of 
tills  bird  in  the  yard  of  Mr.  Greo.  O.  Welch,  to  whom  it  had  been  sent 
for  mounting,  and  I  subsequently  learned  from  Mr.  Milner,  Prof. 
Baird's  assistant,  that  it  had  been  taken  by  Capt.  Wm.  Sweet  of  the 
fishing  schooner  Grace  C.  Hadley,  Oct  28,  1878,  by  a  cod-hook  on 
the  eastern  part  of  George's  Bank. 

Stercorarius  catarraotes  Temm.  The  interesting  capture  of 
one  of  this  species  last  summer  on  the  Creorges  Banks,  its  subsequent 
preservation  by  Prof.  Baird,  who  secured  it  as  an  example  for  the 
National  Museum,  are  matters  of  record,  and  entitle  the  Fulmar  Petrel 
to  a  place  among  the  Birds  of  New  England.  Mr.  R.  L.  Newcomb, 
who  under  the  directions  of  Prof.  Baird,  spent  three  weeks  on  the 
Banks,  mentions  in  his  published  note,  seeing  another  of  this  species, 
but  how  many  or  if  there  were  more  than  one  is  not  stated. 

In  this  connection  a  mere  mention  of  the  sea-going  species  secured 
by  Mr.  Newcomb  for  the  Smithsonian  collection  will  not  be  out  of 
place. 

Puffinua  major  Fisher.  ^  Greater  Shearwater;  P.fuliginosug  Strick. 
Sooty  Shearwater.  Stercorarius  pomatorhinus]  S.  crepidatus;  S. 
parasiticus  \  Sulla  bassana, 

Xema  Sabini  Bon.  The  occnrrence  of  Sabine's  Gull  on  the  New 
England  coast  is  so  rarely  mentioned  that  all  instances  are  worthy  of 
record  whenever  noted.  In  June  1878,  I  received  a  letter  from 
Mr.  Greorge  A.  Boardman  of  Milltown,  N.B.,  dated  June  15th,  from 
which  I  make  the  following  extract:  *^  I  was  lucky  enough  to  get  a 
nice  Sabine  Gull  a  few  weeks  ago.  I  have  known  this  bird  to  be  about 
almost  every  Spring,  but  was  never  before  able  to  get  one,  and  only 
succeeded  by  getting  a  cart-load,  almost,  of  Bonaparte  gulls.  As  you 
go  from  Eastport  to  Calais,  you  can  often  see  with  a  good  glass  a  gull 

1  Mr.  Newcomb  in  hlfl  note*  (Bull.  Hntt.  Club,  rr.,  126),  refers  to  having  seen 
several  specimens  of  P^finu$  anglorum.  As  there  is  no  record  of  the  occurrence 
of  this  species  on  this  coast,  and  as  It  is  with  difficulty  distinguished  from  P.  mqfor, 
which  is  abundant  on  the  Banks,  It  Is  quite  probable  that  he  was  mistaken.  I  do 
not  feel  justifled  In  including  it  until  one  has  actually  been  taken. 
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or  two  among  the  thousand b,  with  the  back  wing  feathers,  different 
from  the  Bonapartes.  My  bird  is  nearly  in  full  plumage,  and  I  was 
glad  to  get  so  good  a  skin  to  mount." 

Sterna  fuliginosa  Gm.  Another  Tery  interesting  and  un- 
looked  for  occurrence  that  has  been  brought  to  my  notice,  was  the 
capture,  in  1876,  of  two  examples  of  the  Sooty  Tern  in  north- 
western Vermont.  For  the  knowledge  of  this  erratic  performance 
on  the  part  of  this  intertropical  bird  I  am  indebted  to  Mr.  Jenness 
Richardson,  of  Rutland,  Yt.,  who  also  kindly  sent  me  both  examples 
to  examine,  and  has  consented  to  allow  one  of  them  to  remain  in  the 
Society's  New  England  collection.  The  New  England  record  of  this 
wanderer,  that  Ureeds  almost  exclusively  within  the  tropics,  is  some- 
what peculiar.  It  is  first  named  by  Mr.  J.  A.  Allen  on  the  authority 
of  Mr.  Samuels  as  breeding  on  Muskeget;  but,  satisfied  that  he  had 
been  grossly  misinformed  on  this  point,  Mr.  Samuels  withheld  it  from 
his  own  work  on  New  England  birds.  In  a  list  of  the  birds  of  New 
England,  published  in  1868,  the  Sooty  Tern  again  appears,  but  only 
on  authority  believed  to  be  incorrect.  In  1875,  finding  no  single 
known  instance  on  record  of  its  occurrence,  and  Mr.  Lawrence 
writing  me  that  it  was  not  known  to  occur  even  on  the  coast  of  New 
Jersey,  I  had  no  alternative  but  to  give  it  in  my  list  of  birds  claimed 
as  of  New  England  without  any  tangible  evidence.  Since  then. 
Sooty  Terns  have  appeared  in  at  least  five  of  the  New  England 
States,  and  in  interior  regions  as  far  from  the  seaboard  as  Cayuga 
County,  N.  Y.  The  two  sent  me  from  Vermont  were  taken  at 
diff*erent  periods  of  the  same  season.  One  was  captured  on  Lake 
Champlain  early  in  September.  This  one  was  in  the  full  adult 
plumage.  The  other  was  shot  in  the  streets  of  Rutland  in  the  midst 
of  a  violent  storm,  and  was  in  its  immature  dress.  The  latter  has 
been  obtained  by  exchange,  and  is  now  in  the  Society's  New  Eng- 
land collection. 

Hydroohelidon  nigra  Linn..  Instances  of  the  occurrence  of 
the  Black  Tern  on  the  New  England  coast  are  rare.  On  August 
8th,  1877,  Mr.  George  H.  Mackay  procured  an  immature  specimen 
at  Hummock  Pond,  Nantucket,  and  subsequently  Mr.  William 
Brewster  has  obtained  other  specimens  on  the  same  island.  We  are 
indebted  to  each  of  these  gentlemen  for  an  example.  So  far  as  I  am 
aware,  specimens  of  this  Tern  taken  in  New  England  have  been 
birds  in  immature  plumage. 

Sola  fiber  Linn.    All  doubts  as  to  the  right  of  this  species  to 
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take  a  place  among  the  birds  not  ou\j  of  New  England ,  but  of 
Massachusetts  also,  must  now  yield  to  a  fine  example  in  the  collec- 
tion of  Messrs.  E.  A.  and  O.  Bangs  of  Boston.  It  is  a  male 
specimen  ;  was  shot  on  Cape  Cod,  and  brought  to  the  Boston  market 
Sept.  17,  1878,  where  my  friends  purchased  it.  Though  the  particu- 
lars of  the  exact  time,  place,  and  parties  by  whom  it  was  procured 
are  not  obtainable,  I  have  no  reason  to  doubt  that  it  was  actually 
taken  within  our  State  limits.  Of  the  two  previous  instances  cited, 
in  one  case  there  was  no  record  preserved,  and  in  the  other  the 
alleged  example  proved  to  be  an  immature  S,  bassana. 

Assuming  as  entitled  to  a  place  in  the  catalogue  of  the  birds  of 
New  England  all  the  forms  given  Feb.  6,  1878,  the  five  ^  additional 
species  here  named  would  swell  our  list  to  three  hundred  and  sixty- 
one.  But  the  same  reasons  for  not  including  Crythagra  butyracea  and 
Carduelis  elegans  in  our  list  should  lead  us  to  exclude  Tkaumatias 
Linnaeu  And  it  is  very  doubtful  how  far  we  are  justifiable  in  retain- 
ing in  the  list  quite  a  number  of  stragglers,  whose  presence,  in  a  single 
instance,  may  have  been  entirely  fortuitous,  and  not  liable  to  occur  a 
second  time.  Such  unlooked-for  visits  as  those  of  the  Louisiana 
Tanager,  in  mid-winter,  of  the  Sooty  Tern  and  the  Booby  Gannet  are 
events  as  full  of  interest  as  they  are  inexplicable.  Their  record 
•should  be  carefully  preserved,  and,  in  the  future,  we  may  have  the 
means  to  better  understand  what  at  present  puzzles  and  confounds  us. 
That  birds  cited  as  exclusively  "inter- tropical"  during  their  breed- 
ing season,  and  *'  oceanic  "  at  other  times,  should  be  found  in  October 
on  our  inland  lakes  is  hardly  more  surprising  than  that  another  bird 
mentioned  as  confined  to  the  "  South  Atlantic  States,'*  and  not  known 
to  occur  except  as  a  straggler  from  North  Carolina  to  New  England, 
should  be  found  breeding  in  numbers  in  two  of  our  most  northern 
States. 

^  Note.  ->  Jost  m  this  paper  wm  about  to  be  printed,  F^f.  Baixd  writes  me  that 
an  immatnre  specimen  of  the  Rhynekopi  nigra  (Black  Sicimmer)  wfw  shot  by 
Mr.  John  F.  Carlton,  of  Wood's  HoU,  near  that  place,  and  Mr.  George  /L.  Board- 
man,  of  St.  Stephen,  N.  B.,  informs  me  that  sereral  examples  have  been  taken  oiT 
the  coast  of  Maine  the  present  season.  This  adds  another  species,  making  the 
fifth  addition  to  the  New  England  list,  and  the  present  number  three  hundred  and 
sixty. 
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Notes  on  the  Submarine  Coast-shelf,  or  Hundred  Fathom 
Detrital  Fringe.     Bt  N.  S.  Shaler. 

I  hare  been  for  Boinetime  engaged  in  an  inquiry  into  the  nature,  dis- 
tribution and  effects  of  the  one  hundred  fathom  detrital  fringe  which 
borders  all  the  tide-swept  shores  of  the  North  Atlantic,  and  probably 
those  of  other  oceans.  A  thoroughgoing  inquiry  into  the  history  of 
this  singular  structure  presents  so  many  difficulties,  that  it  may  be 
many  years  before  I  find  myself  in  a  position  to  come  to  any  final 
conclusions  concerning  its  problems,  and  therefore,  venture  to  give 
a  brief  synopsis  of  the  conclusions  to  which  I  find  myself  drawn  by 
the  evidence  now  in  my  possession. 

In  the  first  place  it  is  to  be  noted  that  this  deposit,  which  I  shall 
for  convenience,  term  the  coast-shelf,  exists  along  the  whole  coast  of 
the  North  Atlantic  Ocean,  and  that  while  it  differs  very  much  indeed 
in  width,  and  consequently  in  mass  as  well,  its  slopes  show  a  singular 
likeness  in  all  the  sections.  In  the  next  place  we  should  notice, 
that  this  shelf  has  been  formed  with  a  very  great  uniformity  along 
shores  which  have  had  a  very  great  diversity  in  their  history, 
and  exists  along  shores  which  have  recently  been  subjected  to  great 
elevations,  as  well  as  along  others  which  have  been  for  a  long  time 
nearly  stationary,  and  also  along  yet  other  shores  which  have  beei) 
undergoing  considerable  subsidence  in  the  last  geological  period.  For 
instance,  on  the  North  American  Atlantic  sea-coast  we  find  it  about 
the  Labrador  coast  where  the  shore  has  very  recently  been  subjected 
to  an  elevation  of  over  one  hundred  fathoms,  again  on  the  coast  near 
Cape  Hatteras,  where  die  change  in  the  same  time  has  been  very  lit- 
tle, and  yet  again  off  the  South  Carolina  coast,  we  have  the  same 
fringe  of  detrital  matter,  though  that  region  has  recently  subsided  a 
good  deal. 

From  such  facts  we  are  driven  to  the  conclusion  that  this  shelf  is 
rapidly  formed,  and  that  it  may  be  accumulated  in  either  of  the  three 
conditions  of  upheaval,  subsidence,  or  immobility  of  the  shore.  I 
am  inclined  to  the  opinion,  however,  that  while  the  shelf  may  be 
formed  in  either  of  these  three  diverse  conditions,  its  formation  is 
much  favored  by  the  first  of  these,  i.  «.,  the  process  of  upheaval. 

The  next  most  important  fact  connected  with  this  deposit,  is  its 
apparent  absence  or  change  of  character  along  the  shores  of  the 
tideless  seas.      So  far  I  have   been  unable  to  find  any  distinct  indi- 
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cation  of  the  existence  of  a  precisely  similar  shelf  along  the  shores  of 
the  Mediterranean  Sea,  or  the  great  inland  lakes  of  this  continent. 
Along  all  tideless  shores  there  is  generally  a  fringe  of  detrital  matter 
extending  out  a  certain  distance  from  the  coast.  This  shelf  in  tide- 
less  seas  differs  from  that  we  find  along  tide-swept  shores  in  certain 
important  ways.  It  is  much  less  wide,  and  has  its  outer  edge  in  very 
much  shallower  water. 

If  I  am  right  iti  my  obseryations  this  difference  between  the  detri- 
tal shelf  in  tideless  and  tidal  seas,  is  due  to  the  action  of  the  tidal 
currents  which  are  active  along  the  shores  of  the  ocean.  It  is  a 
well  known  fact  that  the  vigor  of  the  movement  of  the  tides  dimin- 
ishes with  the  increase  in  the  depth  of  the  water,  and  at  one  hundred 
fathoms  the  power  of  the  tidal  currents  must  be  very  small.  There  is 
but  one  force  working  along  the  shores  of  the  tideless  seas,  compe- 
tent to  convey  detritus  seaward,  the  force  of  the  under- tow  arising 
from  the  current  driven  against  the  shore  by  the  winds,  while  along  the 
shores  of  the  open  seas  this  current,  in  itself  stronger  by  virtue  of 
the  heavier  waves,  is  idded  by  the  tidal  action  which  is  probably 
much  more  effective  than  the  wave-current  in  transporting  substances 
at  considerable  depths.  While  it  is  to  the  waves  that  we  must  look 
for  the  effective  work  of  breaking  down  the  shores  of  the  sea,  and 
grinding  up  the  detritus,  it  is  to  the  tides  that  we  mostly  owe  the 
transporting  and  sorting  of  this  sediment  over  the  detrital  plane  of 
the  coast-shelf. 

The  action  of  tidal  and  undertow  currents  in  removing  sedimentary 
matter  seaward  is  doubtless  materially  aided  by  the  motion  of  the 
waves ;  even  at  a  depth  of  one  hundred  fathoms  the  vertical  oscilla- 
tion of  the  waves  would  be  sufficient  to  disturb  fine  silt  and  put  it  in 
the  control  of  the  currents  produced  by  the  tides  and  the  undertow. 

When  the  sea  is  gaining  on  the  land,  this  shelf  is  generally  less 
distinctly  determined  than  when  the  land  is  rising;  the  process  of  ele- 
vation is  very  favorable  to  the  rapid  building  of  a  well-marked  detri- 
tal shelf,  for,  while  it  is  going  on,  the  sea  obtains  control  of  much 
more  detrital  matters  than  when  the  shore  is  stationary  or  subsiding. 
I  do  not  care  at  present,  to  discuss  the  history  of  this  interesting 
accumulation  of  ditritus;  that  cannot  be  effectively  done  without  the 
use  of  more  data  than  can  be  furnished  in  this  paper;  it  will  be 
worth  while,  however,  to  consider  some  of  the  geological  consequences 
arising  from  the  rapid  movements  of  these  great  masses  of  detrital 
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material  stored  in  the  coast  fringes  of  our  ocean  shores,  —  moTements 
brougiit  about  by  the  changes  in  the  level  of  the  lands. 

It  is  quite  certain  that  the  method  of  formation  which  we  see 
now  in  the  detrital  shelves  of  our  shores  is  the  usual  way  in 
which  the  coarser  detritus  of  geological  formations  is  accumulated  — 
all  our  sands  and  gravels,  as  well  as  the  larger  part  of  the  coarser 
muds,  are  necessarily  laid  down  close  to  the  shore  line  within  the 
range  of  currents  strong  enough  to  carry  them,  so  that  the  first  place 
of  deposition  of  the  mechanical  sediments  is  in  this  coast  shelf — 
their  further  history  depends  upon  the  changes  of  position  in  the  region 
where  they  are  deposited. 

If  any  shore  line  along  which  a  detrital  shelf  has  accumulated  is 
subjected  to  a  rapid  subsidence,  the  deposit  will  be  buried  beneath 
strata  of  another  character.  It  will  then,  on  subsequent  elevation, 
appear  to  us  as  a  strip  of  coarse,  irregularly  disposed  sediments  thin- 
ning out  towards  either  edge,  and  having  its  greatest  extension  in 
the  trend  of  the  old  shore  line.  The  direction  of  the  ancient  shore 
will  be  indicated  by  the  position  of  the  coarser  materials,  which  will 
generally  prevail  on  the  shoreward  side  of  the  mass.  If,  on  the  other 
handf  the  shore  line  rises  with  considerable  rapidity,  the  detrital  mass 
will  be  worn  on  its  landward,  and  rapidly  accumulated  on  its  seaward, 
border.  Generally,  however,  the  wearing  action  of  the  sea  is  not 
sufficient  to  take  away  the  whole  of  the  detrital  mass  with  it  in  its 
retreat ;  a  part  remains,  and  is  elevated  above  the  water  level.  Thus 
the  result  of  elevation  is  to  disperse  the  matter  composing  the  detri- 
tal shelf  over  a  wide  surface. 

I  am  inclined  to  believe  that  many  of  the  sudden  invasions  of  coarse 
sediments  into  what  had  hitherto  been  areas  of  pretty  deep  sea,  may 
be  accounted  for  by  supposing  that  a  process  of  elevation  had  brought 
about  the  removal  seaward  of  great  masses  of  detritus  which,  during 
the  periods  of  greater  stability,  had  been  accumulating  along  the 
neighboring  shores.  My  attention  was  first  called  to  the  questions 
dbcussed  in  this  paper,  by  the  difficulty  of  accounting  for  the  rapid 
deposition,  and  peculiar  distribution  of  the  carboniferous  conglomer- 
ate or  millstone  grit  within  the  Commonwealth  of  Eeirtucky.  There 
we  have  a  deposit  of  detrital  matter  of  this  age,  accumulated  with 
very  great  rapidity,  having  a  thickness  at  some  points  of  more  than 
fifteen  hundred  feet,  and  showing  throughout  evidence  of  the  action 
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of  very  strong  currents,*  for  we  everywhere  have  a  more  or  less  dis- 
tinct cross-bedded  structure.  To  suppose  that  the  erosion  of  these  ma- 
terials occurred  at  the  time  of  their  deposition,  or  that  they  were  de- 
posited simultaneously  throughout  the  area,  seems  to  me  quite  unrea- 
sonable. The  only  way  that  I  can  solve  the  problem  of  its  formation 
is  by  assuming  that  this  mass  of  detritus  originally  occupied  a  coast- 
shelf.  In  the  final  elevations  which  converted  a  large  part  of  this  re- 
gion into  the  land  on  which  the  coal  forests  grow,  this  mass  of  waste 
was  torn  up  by  the  waves,  and  swept  rapidly  out  to  sea  by  tidal  and 
other  currents. 

This  hypothesis  has  the  considerable  advantage  that  it  perfectly 
accounts  for  the  rapid  invasion  of  the  waste  into  regions  hitherto 
deep  sea.  The  lifeless  nature  of  the  deposit  would  be  a  consequence 
of  its  relatively  rapid  movement,  for  it  is  a  well-known  fact  that 
rapidly  moving  sands  and  gravels  do  not  readily  become  occupied  by 
marine  life.  The  hypothesb  of  elevation  accounts,  moreover,  for  the 
great  amount  of  cross-bedding  shown  in  these  rocks.  None  of  these 
facts  can  be  met  by  any  other  hypothesis  that  has  been  suggested. 

It  is  readily  seen  that  this  method  of  interpreting  the  record  which 
comes  to  us  in  our  detrital  formations,  brings  us  in  face  of  certain 
difficulties.  Where  we  have  a  deposit  laid  down  i  i  the  deep  sea,  we 
can  safely  assume  that  beds  at  corresponding  heights  above  its  base 
are  synchronous,  but  in  a  deposit  made  in  the  fashion  of  our  coast 
shelves,  the  succession  of  deposition  is  not  the  same.  The  part  near- 
est the  shore  is  deposited  before  the  seaward  part.  The  deposit  is 
then  essentially  like  a  cross-bedded  stratum  on  a  large  scale.  Owing, 
however,  to  the  great  horizontal  extent  of  the  bed,  it  will  not  often 
be  possible  to  prove  the  cross-bedding  as  we  can  when  it  is  exhibited 
in  a  limited  way.  For  instance,  in  the  Kentucky  district  before 
described,  the  millstone  grit  has  always  been  considered  as  of  the 
same  age  in  all  parts  of  the  area,  but  if  I  am  correct,  a  long  time 
must  have  elapsed  afler  the  deposit  began  in  the  eastern  part  of  the 
strata,  before  the  beds  of  the  same  stratum  were  laid  down  in  the 
western  part  of  the  area,  a  time  during  which  the  land  was  lifted  at 
least  one  thousand  feet  in  altitude,  and  the  coast-shelf  pushed  out 
over  four  hundred  miles  beyond  its  former  position. 

1  The  east  and  west  seotioiis,  across  this  area  of  millstone  grit,  has  a  length  of 
about  fbar  hundred  miles,  though  erosion  has  divided  it  into  several  areas,  nie 
north  and  south  extension  is  considerably  greater. 
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It  should  be  noticed,  nbo,  th&t  a  cuHout  confusion  may  exist  io 
thete  bedded  deposit*,  a  thickness  of  a  lev  f^t  near  the  shore  may 
repreient  hundreds  of  feet  in  deep  water. 
Thia  is  beat  showo    in    the    aDoexed 


This  doabt  mnit  always  rest  upon  all 
coatt-ahelf  depodts.  When  they  are  de- 
potited  rapidly,  the  difference  in  time 
taken  in  laying  down  of  their  shoreward 
and  seaward  borders  may  not  be  great; 
when  they  deposited  slowly  the  differ- 
ence may  be  great  enough  to  lead  to 
some  confusion  in  the  record. 

It  may  also  be  noted,  that  on  the  sea- 
ward edge  of  such  deposits  the  tnuisi- 
lion  from  a  deep  sea  to  shallow  water 
speciea  may  he  shown,  while  near  the 
shore  line  there  may  he  no  such  transi- 

Tbe  conclusions  suggested  by  this 
preUminary  inquiry  may  be  briefly 
summed  up  as  follows,  viz, :  — 

Ist.  The  coast  shelf  is  the  place  of 
storage  of  the  coarser  detrital  matter 
worn  from  the  land;  it  generally  accum- 
ulates with  great  rapidity,  principally 
through  ihe  carrying  power  of  the  tides. 

!d.  In  case  of  subsidence,  this  shelf 
may  be  buried  in  the  shape  in  which  it 
is  formed;  in  case  of  elevation  it  will  be 
distributed  on  the  deep  sea  deposits  for 
a  distance  proportionate  to  the  extent 
of  the  upheaTaL 

3d.  Being  essentially  a  cross-bedded 
deposit,  though  the  false  bedding  is  on 
too  large  a  scale  to  be  visible  to  the  eye, 
the  successions  in  time  are  not  from  be- 
low to  abore  in  the  section,  but  from  the 
shore  line  to  the  sea  front. 
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« 

Dr.  Brewer  showed  a  Sooty  Tern,  Sterna  ftdiginosa  9,  a 
tropical  bird,  shot  on  Lake  Champlain,  where  the  species 
seems  to  be  growing  abundant. 

Mr.  L.  S.  Burbank  showed  a  tine  specimen  of  glaciated 
granite,  the  gift  of  Mr.  S.  P.  Litchfield,  of  Fitchburg,  to 
whom  the  thanks  of  the  Society  were  voted. 

A  vote  of  thanks  was  also  passe^i  to  Mr.  John  A.  Jefiries 
for  a  male  specimen  o^  Paaserculua  princeps  Maynard. 


General  Meeting.    May  21, 1879. 

Vice-President  Mr.  S.  H.  Scndder  in  the  chair.  Twenty- 
eight  persons  present. 

Dr.  T.  M.  Brewer  and  Mr.  Scndder  read  their  papers  pre- 
sented by  title  at  the  last  meeting  —  Additions  to  the  List  of 
New  England  Birds,  and  Palaeozoic  Cockroaches. 

Dr.  Brewer  showed  a  pair  of  humming  birds,  AmaziUa 
yucatensia  Gould,  presented  by  Dr.  J.  C.  Merrill,  U.  S.  A.,  to 
whom  the  thanks  of  the  Society  were  voted. 


Section  of  Entomology.    May  28, 1879. 
Mr.  George  Dimmock  in  the  chair.    Nine  persons  present. 

Dr.  H.  A.  Hagen,  in  remarking  on  the  small  number  of  North 
American  beetles  whose  early  stages  were  known,  said  that 
Matthias  Rupersberger  had  recently  published  a  catalogue 
of  the  described  European  larvae,  from  which  it  appeared 
that  of  about  8,000  European  beetles  1,255  have  had  their 
earlier  stages  described. 

Mr.  Dimmock  reported  the  capture  of  the  carpet  beetle, 
Anthrenit8  scrophularicB^  on  the  blossoms  of  the  June-berry, 
Amdanchier  canadenHsy  and  Dr.  Hagen  said  specimens  had 
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been  sent  him  that  were  feeding  on  hyacinths.  To  prevent 
the  ravages  done  plum  trees  by  Phytoacopus  cliteUariuSy 
Dr.  Hagen  advised  the  use  of  printers'  ink,  applied  as  in 
the  case  of  canker  worms. 

Mr.  Henry  Edwards  spoke  of  variations  observed  in  Chry^ 
%ophanus  americanua ;  some  specimens  have  the  spots  8uf> 
fused,  forming  a  band,  and  in  others  all  trace  of  spots  are 
obliterated. 


treneral  Meeting.     October  1, 1879. 

The  President,  Mr.  T.  T.  Bouv^  in  the  chair.  Twenty- 
two  persons  present. 

The  following  papers  were  read : 

Danalite  from  the  Iron  Mine,  Bartlett,  New  Hampshire.^ 

By  M.  E.  Wadsworth,  Ph.D. 

Through  the  kindness  of  JMr.  J.  H.  Huntington,  of  the  New 
Hampshire  Geological  Surrey,  specimens  of  an  unknown  mineral 
from  the  Bartlett  Iron  Mine  were  placed  in  my  hands  for  determi- 
nation. From  the  following  characteristics  it  is  considered  to  be  a 
variety  of  Danalite. 

Crystalline  form,  isometric,  in  octahedrons  which  are  frequently 
elongated  in  the  direction  of  one  of  the  rhombic  axes.  Angle  1'<1, 
109*^  80',  obtained  by  the  appliqation  goniometer.  The  best  measure- 
ments by  the  reflecting  goniometer,  gave  the  angle,  109  ^40^,  but 
the  faces  were  so  irregular  that  no  accurate  measurement  could  be 
made  with  this  instrument.  A  thin  section  ground  parallel  to  an 
octahedral  face,  and  examined  under  the  microscope,  shows  that  the 
mineral  is  isometric,  and  contains  minute  fissures  filled  with  a  doubly 
refracting  material.  The  mineral  also  occurs  massive  with  implanted 
crystals. 

Cleavage,  none.     Hardness,  5.5-6. 

>  Thl«  paper  was  written  In  1876,  and  the  following  one,  on  PlcroUte,  in  the 
spring  of  1876,  and  placed  in  the  handi  of  Frofenor  J.  P.  Cooke,  Jr.  Through 
inadvertence,  they  were  neither  published  nor  returned  to  the  writer  until  the 
past  summer.  This  explanation  is  due  to  myself,  and  as  I  hare  not  been  able  to  get 
at  my  specimens  for  over  two  years  no  re-ezamlnatlon  has  been  made. 
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On  account  of  the  small  amoant  of  material  at  my  disposal,  none 
of  the  specific  gravity  determinations  could  be  depended  upon. 

Lustre  of  the  exterior  of  the  crystals,  vitreous ;  of  the  interior  of 
the  crystals  and  the  massive  parts,  resinous,  varying  from  feebly  to 
strongly  resinous. 

Color :  crystals,  hyacinth,  red;  the  massive  parts,  and  the  inte- 
rior of  the  crystals  shading  out  to  a  very  light  brown. 

Streak  white  to  a  light  brown,  resembling  that  of  cassiterite  and 
of  some  varieties  of  sphalerite.  In  a  powder  the  color  is  a  dirty 
white. 

Translucent.    Fracture,  sub-conchoidal,  uneven.    Brittle. 

In  a  closed  tube,  in  a  powder,  it  takes  a  darker  color,  and  deposits 
a  slight  whitish  sublimate. 

Open  tube,  unchanged. 

On  charcoal  fuses  with  intumescence  to  a  black  enamel  after  long 
heating,  and  becomes  magnetic.  Gives  a  coating  of  zincic  oxide  and 
plumbic  oxide,  the  last  but  slightly;  on  addition  of  sodic  carbonate 
the  coatings  become  more  marked,  and  if  not  too  much  soda  is  added 
it  fuses  to  a  feebly  magnetic  globule.  If  cyanide  of  potassium  is 
added  a  coating  (faint)  of  antimonious  oxide  is  deposited,  and  the 
whole  mass,  afler  long  heating,  is  absorbed  by  the  coal. 

It  is  slowly  dissolved  in  borax,  giving  a  faint  reaction  for  man- 
ganese in  the  oxydizing  flame.  On  adding  potassic  nitrate  to  the 
bead  the  amethystine  tint  of  the  manganese  becomes  strongly  marked. 
In  the  reducing  flame  the  bead  becomes  colorless  or  gives  a  faint 
iron  reaction. 

Slowly  dissolves  in  salt  of  phosphorus,  giving  faint  iron  and  man- 
ganese reactions  in  the  oxydizing  flame.  The  bead  becomes  cloudy 
in  the  reducing  flame. 

Dissolves  in  sodic  carbonate  with  efiervescence,  and  if  potassic 
nitrate  is  added  gives  a  strong  manganese  reaction. 

Completely  dissolves  afler  some  time  in  boiling  concentrated  hy- 
drochloric acid,  with  evolution  of  hydrogen  sulphide,  and  separation 
of  gelatinous  silica  in  flocks. 

Dissolves  in  strong  nitric  acid  after  boiling  some  time,  with  sepa- 
ration of  the  silica,  both  in  flocks  and  as  a  powder. 

Fuses  at  8.5  to  4  to  a  black  enamel. 

The  mineral  is  associated  with  magnetite  and  quartz,  together  with 
galenite,  pyrite,  sphalerite,  and  pyroxene,  or  a  mineral  apparently 
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isomoiphoin  with  pyroxene.  The  last  four  minerals  occur  only  in 
•mall  quantities.  The  massiye  parts  of  the  mineral  are  mixed  with 
and  incrust  the  magnetite,  while  the  octahedrons  are  crystallized  in 
and  impress  the  crystals  of  quartz,  indicating  their  prior  formation. 

A  very  peculiar  rock  is  found  at  the  mine,  of  but  limited  extent 
however,  composed  of  a  triclinic  feldspar  and  rhodonite,  with  a  little 
galenite  as  accessory. 

On  account  of  the  small  quantity  of  the  pure  mineral  at  my  dis- 
posal, some  of  the  foregoing  observations  may  prove  erroneous.^ 

PiCROLITE   FROM   A    SeRPENTIKE    QuARRT  IN  FLORIDA,   MaBS. 

By  M.  £.  Wadsworth,  Fh.D. 

Through  the  courtesy  of  A.  S.  Wait,  Esq.,  of  Newport,  N.  H.,  a 
gentleman  much  interested  in  mineralogy,  I  received  a  specimen  of  a 
mineral  labelled  Asbcstus,  from  Florida,  Mass.,  but  which  I  took 
from  its  general  appearance  to  be  picrosmine. 

It  gives  the  reaction  for  ammonia  with  turmeric  paper,  and  in  splin- 
ers  blackens,  bums  white,  becomes  harder,  and  does  not  fuse  except 
when  the  splinters  are  very  fine.  Chemical  analysis  shows  it  to  be 
picrolite,  and  other  specimens  from  the  same  locality  which  I  have 
since  received  from  Mr.  Wait  are  evidently  picrolite  and  chrysotile. 
The  specific  gravity  (mean  of  three  determinations),  is  2.60. 

The  result  of  the  analysis  made  by  Mr.  MelviUe  caused  me  to 
partially  examine  the  specimens  labelled  Picrosmine  in  the  Har- 
vard College  Cabinet.  The  specimens  are  from  the  following  local- 
ities: 

(1)  Fim  in  Windischmatrei. 

(2)  Kalserthal  in  Windischmatrei. 
(8)     Pfitsch. 

(4)  Pregratten. 

(5)  Pregratten. 

(6)  Locality  unknown. 

(7)  2«dblitz,  Saxony. 

1  Since  the  above  wss  written  some  analyses  were  made  hy  Professor  Cooke  and 
Mr.  Melville  which  showed  that  the  mineral  la  a  danalite,  and,  if  I  am  not  mla- 
taken,  that  the  zinc  and  manganese  are  in  inverse  proportions  to  those  which  thej 
have  in  the  Rockport  danalite.  A  description  of  the  occurrence  of  the  Bartlett 
ron  ore,  written  by  Mr.  Huntington  in  1876,  is  given  ftirther  on. 
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The  first  six.  specimens  are  from  the  Liebener  collection,  now  be- 
longing to  the  College  cabinet,  and  were  determined,  I  think,  by 
Professor  Adolf  Kenngott,  and  the  last  specimen  from  Dr.  Krantz,  of 
Bonn. 

All  were  found  to  be  fufiblef  and  all  that  were  tried  (some  four  or 
five)  gave  no  reaction  for  ammonia. 

The  question  might  perhaps  be  fairly  asked,  if  nearly  all,  if  not  all, 
of  the  so-called  specimens  of  picrosmine  are  not  varieties  of  serpen- 
tine, the  optical  properties  of  both  being  the  same. 

No  analysis  has  been  made  since  that  of  Magnus,  while  the  locali- 
ities  have  been  multiplied.  If  Magnus  rightly  determined  the  py- 
rognostic  characters,  it  seems  from  the  foregoing  that  the  localities 
have  been,  in  some  cases  at  least,  erroneously  multiplied.  A  similar 
examination  of  the  specimens  of  asbestus  made  while  cataloguing  the 
College  mineral  cabinet  showed  that  a  large  number  of  these  belong 
to  the  fibrous  varieties  of  serpentine.  Should  this  call  the  attention 
of  some  chemical  mineralogist  to  this  field,  which  it  would  seem 
needs  some  investigation,  the  object  of  this  little  paper  will  be  accom- 
plished.   Mr.  Melville's  analysis  is  appended. 


Analysis   of    Picbolite   from   Florida,  Mass.     By  W.  H. 

Melville,  A.M.^ 

The  water  was  determined  by  ignition.  The  silica  was  separated 
by  digesting  the  finely  pulverized  mineral  in  concentrated  hydro- 
chloric acid.  In  order  to  prove  that  the  mineral  was  thus  completely 
decomposed,  the  silica  was  weighed  and  then  subjected  to  the  solvent 
action  of  fine  aqueous  hydrofluoric  acid.  By  fusion  with  sodic  car- 
bonate, the  same  percentage  of  silica  was  obtained.  It  may  be  well 
to  state  that  the  solution  in  hydrochloric  acid  does  not  gelatinize, 
but,  after  evaporation,  deposits  the  silicic  acid  in  the  form  of  a  pow- 
der. The  sesquihydrate  of  iron  was  separated  from  that  of  aluminum 
by  means  of  pure  potassic  hydrate,  and  aluminic  hydrate  subse- 
quently precipitated  from  the  filtrate  by  ammonia.  Manganese  was 
detected  in  the  mineral,  but  in  quantities  too  small  to  be  appreciable. 
The  magnesia  was  weighed  as  pyrophosphate. 


>  It  is  but  justice  to  Mr.  MelrlUe,  who  Is  now  Assistant  in  Mineralogy  in  Hai> 
vard  College,  to  state  that  this  work  was  done  while  he  waa  a  poat-graduate 
•tndent,  and  that  the  object  was  simply  to  determine  the  mlnerml,  not  to  make  an 
elaborate  analysis. 
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It*  Variety.  2d  Var,  At.  Ratio. 
H,0  at  lOOo  C.                   .86                   .86 

**    above  100©  C.  11.26  11.22  1.24 

SitO  44.22  44.22  2.96 

MgO  87.64  87.40  l.fiS 

100.62  100.11 

Bases  :  Silica  :  Water  R  :  R 

2.16  :    2.96   :    1.24  1.88  :  .28 

2:8:1  6:1 

From  this  ratio  is  derived  the  following  formula: 

4(li+fi)8Si,  or  H^,  M^O^Sij. 

The  calculated  percentages  corresponding  to  this  formula  arc  as 
follows : 

2H,0 9.67 

?Si,0 47.87 

*MgO. 42.66 

100.00 

On  the  Iron  Orb  of  Bartlett,  N.  H.    By  J.  H.  Hunting- 
ton,  A.M. 

The  mode  of  occurrence  of  the  iron  ore  of  Bartlett  is  so  unusual 
that  a  detailed  description  of  the  rocks  in  the  vicinity  seems  to  be 
necessary.  Beginning  in  the  west  part  of  Jackson,  and  farther  south 
in  the  east  part  of  Bartlett,  extending  thence  across  and  up  the  val- 
ley of  the  Saco,  there  is  a  large  area  where  granitic  rocks  prevail. 
The  north  line  of  thb  granitic  area  extends  south-westward  from  a 
point  a  few  rods  north  of  Jackson  Falls  across  the  line  of  Bartlett, 
then  along  the  south  slope  of  the  summit  of  Iron  mountain.  After 
crossing  Rocky  Branch  it  turns  somewhat  northerly,  and  crosses  the 
mountain  range  between  Rocky  Branch  and  Mount  Washington 
river  just  north  of  Giant's  Stairs.  The  southern  boundary  of  this  area 
is  not  so  well  marked,  since  in  the  vicinity  of  Mount  Pequawket  the 
granite  is  intimately  associated  with  the  porphyrite  of  that  mountain. 
West  and  south  of  the  Saco  the  granitic  area  extends  far  to  the  south- 
west, but  the  rocks  we  describe  will  be  limited  to  the  immediate  val- 
ley of  the  Saco. 

There  are  in  this  area  three  well-marked  varieties  of  granite: 
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1.  At  Jackson  Falls,  and  extending  south  to  Mount  Kiarsarge, 
which  it  seems  to  underlie,  there  is  a  variety  of  granite,  which  con- 
sists mainly  of  a  feldspathic  base,  in  wliich  there  are  imbedded  crys- 
tals of  feldspar,  generally  orthoclase;  these  crystals  rarely  exceed  a 
quarter  of  an  inch  in  their  longest  diameter.  Sometimes  the  rock 
contains  a  small  quantity  of  quartz,  and  occasionally  mica  is  discern- 
ible, when  it  very  closely  resembles  the  porphyritic  granite  of  Von 
Cotta.  This  rock  is  largely  developed  in  Albany,  and  in  the  Report 
of  the  Geological  Survey  of  New  Hampshire  it  is  called  Albany 
granite.  In  the  area  we  are  describing  it  is  limited  to  the  eastern 
part. 

2.  Another  variety  of  granite,  which  is  the  aplite  of  the  German 
lithologists,^  outcrops  on  the  west  side  of  Ellis  River,  half  a  mile  from 
Jackson  village,  at  Humphrey's  ledge,  on  the  south-west  side  of  the 
Saco,  on  the  west  side  of  Iron  Mountain,  and  it  extends  from  the 

*  lode  down  to  Rocky  Branch.  It  consists  here  chiefly  of  an  aggre- 
gate of  feldspar  crystals,  and  the  quartz  does  not  form  so  large  a 
proportion  of  the  rock  as  elsewhere.  When  it  is  not  affected  by 
the  weather  the  feldspar  is  always  of  a  dark  greenish  color,  and  the 
crystals  are  usually  about  an  eighth  of  an  inch  in  their  longest  diam- 
eter. In  most  places,  however,  this  rock  consists  of  feldspar  and 
quartz,  but  there  are  localities  where  the  quartz  is  almost  altogether 
wanting,  and  a  little  hornblende  is  sometimes  sparingly  disseminated 
through  the  mass;  sometimes,  though  rarely,  both  quartz  and  horn- 
blende are  present.  Microscopic  sections  of  this  rock  from  another 
locality  show  an  aggregate  of  feldspar  crystals  which  are  largely 
infiltrated  with  quartz.  At  the  mine  we  have  also  an  aggregation  of 
feldspar  and  rhodonite,  an  association  that  has  never,  to  my  know- 
ledge, been  found  elsewhere.  It  was  first  noticed  by  Mr.  M.  E.  Wads- 
worth. 

3.  The  third  variety  is  a  typical  granite,  and  consists  of  a  light- 
colored  feldspar,  light  gray  quartz,  and  black  mica.  It  forms  a  cov- 
ering over  the  last,  except  in  the  valleys,  and  occupies  the  summits 
of  all  the  higher  ridges  north  of  the  Saco.  It  is  called  Conway 
granite  in  the  first  volume  of  the  Geological  Report  of  New  Hamp- 
shire. At  the  mine  a  few  blasts  at  the  upper  opening  revealed  the 
second  variety,  sometimes  called  Chocorua  granite.   A  few  rods  west, 

s  Namnann^  Geognosle.  i,  059.  ZirkeU  Petrog;raphie,.i^  496.  Blum,  LHhologle, 
Oder  G«0teinIehre,  136.  Lasaulx,.  Petvographie,  332.  Cotta^  Lithology  (Law- 
rence's tranalatiaii),  333. 
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down  the  side  of  the  mountain,  this  is  the  only  rock.  The  Chocorua 
granite  seems  to  have  been  a  subsequent  intrusion,  since  it  forms 
necks  that  appear  to  have  been  protudcd  into  the  common,  or  Con- 
way, granite  without  overflowing  it  West  of  Rocky  Branch,  the 
only  granite  that  outcrops,  except  on  the  point  between  it  and  the 
Saco,  is  the  common  variety  —  at  least,  until  we  get  west  of  Bartlett. 
It  is  possible  that  the  last  two  may  be  contemporaneous,  but  they 
are  so  unlike  in  their  physical  cHaracters,  and  the  line  between  them 
where  they  come  in  contact  is  so  sharply  defined,  that  it  makes  it 
more  than  probable  that  they  belong  to  different  periods  of  intrusion. 
North  of  this  granitic  area  in  Bartlett,  and  westward,  we  have  the 
coarse  mica-schists  and  gneisses  of  the  White  Mountains.  They 
form  the  summit  of  Iron  Mountain,  and  here  have  a  high,  though 
variable,  northerly  dip. 

In  the  granite,  about  ninety  rods  south  of  the  line  of  the  schist,  we 
find  the  iron.     The  rock  in  the  immediate  vicinity  of  the  iron  is  fre- 
quently discolored  with  manganese,  and  we  have  already  noticed  the 
fact  that  rhodonite  and  feldspar  here  forms  a  rock.     This  deposit  of 
iron  has  been  known  for  many  years,  and  it  was  first  noticed  by  Gen. 
Meserve,  of  Jackson,  soon  after  the  forests  were  destroyed  by  fire. 
It  was  visited  by  Dr.  Chas.  T.  Jackson  when  he  made  the  geological 
survey  of  the  State,  and  it  is  thus  described  by  him  :    '^  One  of  the 
veins  at  the  upper  opening  measures  thirty-seven  feet  in  width  in  an 
east-and-west,  iind  sixteen  in  a  north-and-south,  direction.     The  sec- 
ond opening,  two  hundred  feet  lower  down  the  slope  of  the  hill,  ex- 
,  poses  the  ore,  maintaining  the  same  width.     Three  hundred  feet 
lower  down  the  vein  i«  observed  to  narrow,  and  is  but  ten  feet  wide, 
and  four  hundred  feet  farther  the  width  increases  to  fifty-five  feet. 
Five  hundred  and  forty-six  feet  lower  still  there  is  a  small  opening, 
or  cave,  twenty  feet  deep,  where  the  ore  narrows  again.     On  search- 
ing to  the  westward  of  this  great  vein,  at  a  distance,  we  soon  discov- 
ered a  new  one,  which  appears  to  be  of  the  largest  dimensions.  •  .  . 
Forty-nine  feet  farther  westward  the  soil  is  full  of  angular  fragments 
of  the  ore,  indicating  another  vein.     It  is  evident  that  this  mountain 
is  intersected  by  a  great  number  of  veins  of  excellent  iron  ore,  and 
will  furnish  an  inexhaustible  supply.     It  is  proper  here  to  remark 
that  it  is  composed  chiefly  of  the  peroxide  of  iron  combined  with  a 
small  proportion  of  the  protoxide,  and  it  contains  a  little  man- 
ganese." 
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All  the  outcrops  examined  by  Dr.  Jackson  were  on  the  western 
slope  of  the  mountain,  towards  Rocky  Branch.  When  the  locality 
was  first  visited  by  me  there  had  been  little  change,  except  that  most 
of  the  mountain  was  covered  by  a  growth  of  trees.  Afler  visiting  the 
outcrops  mentioned  by  Dr.  Jackson,  I  extended  my  search  eastward, 
and  found  on  the  eastern  slope  of  the  ridge  running  towards  Jackson 
several  places  where  there  were  indications  of  iron,  and  at  one  point 
ore  was  found. 

All  the  principal  outcrops  lie  in  a  direct  line  running  north-west 
and  south-east,  and  the  distance  between  the  extreme  outcrops  is 
one  hundred  and  seventy-five  rods. 

Since  my  visit  in  1870  there  has  been  considerable  prospecting, 
with  a  view  of  developing  the  mine,  and  some  four  hundred  tons  of 
ore  have  been  removed ;  how  much  of  this  is  manganese  remains  to 
be  determined.  When  only  a  few  blasts  had  been  made,  a  rock  un- 
like that  which  appeared  on  the  surface  was  uncovered,  and  is  that 
we  have  described  as  aplite,  or  Chocorua  granite.  It  is  found  imme* 
diately  with  or  in  close  proximity  to  the  iron.  This  rock  here  is 
chiefly  feldspar  of  a  greenish  color,  and  «s  generally  impregnated 
with  galenite;  and  at  the  opening  west  of  the  main  line  of  outcrops, 
instead  of  this  we  find  sphalerite.  Where  this  rock  has  been  uncov- 
ered it  is  from  four  to  six  feet  in  width.  In  this  we  first  found  the 
mineral  described  above  as  danalite.  It  occurs  more  commonly, 
however,  iq  the  small,  lenticular  masses  of  quartz  in  the  ore,  but  it 
is  nowhere  very  abundant. 

An  analysis  of  the  ore  made  for  the  survey  of  Dr.  Jackson  by  Mr. 
Williams  is  as  follows: 

Peroxide  of  Iron 69.4 

Quartz  and  Feldspar 26.2 

Oxide  of  Manganese 2.7 

Another  specimen  yielded 

Peroxide  and  Protoxide  of  Iron                .        .  77.25 

Quartz  and  Feldspar 21.40 

Alumina .15 

Manganese 1.20 

and  it  gave  5.8  per  cent,  of  metallic  iron. 

The  masses  of  this  ore  seem  to  be  in  vertical  segregations,  and 
some  of  these  have  been  entirely  removed  by  mining,  though  there 
are  yet  immense  masses  that  are  still  exposed.    In  the  Beport  of  the 
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Geological  Surrey  of  New  Hampshire  for  the  year  1871 1  made  the 
following  observation: 

**A8  the  ore  here  occurs  in  vertical  segregations,  there  is  more  un- 
certainty as  to  its  extending  to  a  great  depth  than  if  the  ore  occurred 
in  lodes  in  a  stratified  rock ;  but  this  uncertainty  is  in  a  measure 
counterbalanced  by  the  large  masses  in  which  it  occurs."  Hie  local- 
ity is  easiest  reached  from  Glen  Station,  on  the  Portland  &  Ogdens- 
burg  railroad. 

Note  on  the  Stbuctube  of  Rhizophyba  filiformis. 
By  J.  W.  Fewkes.    (With  Plate  2.) 

The  interesting  Siphonophore  Rhizophysa  JUtformis  was  discovered 
and  first  described  by  Forsk&l.  He  gave  it  the  name  Physophora 
and  does  not  seem  to  have  separated  it  from  Athorybia  nor  from  that 
animal  which  is  now  known  as  Physophora  hydrostaiica.  Many  subse- 
quent naturalists  have  confounded  it  with  other  genera,  or  considered 
it  a  mutilated  stem  of  another  physophorid  whose  swimming  bells 
and  covering  scales  had  fallen  off.  Chamisso  found  a  Rhizophysa 
in  the  northern  Pacific,  an%  Eysenhardt  described  it  as  a  new  species. 
In  the  classical  work  of  Eschscholtz  a  third  species  is  mentioned  and 
referred  to  the  genus  Epibulia. 

Brandt  divides  the  genus  into  the  two  forms,  Bhizopbysa  and 
Brachysoma,  which  differ  only  in  the  length  of  the  body.  As  Gegen- 
baur  rightly  says,  the  latter  genus  may  be  simply  a  form  of  Rhizophysa 
with  contracted  stem. 

Lesson,  in  his  Acal^phes,  gives  a  short  description  and  drawing  of 
Rhizophysa,  between  which  in  certain  respects,  as  Huxley  says, 
there  is  a  lack  of  consistency.  His  so-called  '*  paquets  d'ovaries/' 
which  must  pQ  the  reproductive  organs  described  by  Gegenbaur,  as 
Huxley  well  comments,  are  described  as  '<  jaunds,"  and  figured  as 
bright  pink.  The  imperfection  of  his  knowledge  of  the  genus,  as  we 
now  understand  it,  is  clearly  brought  out  by  the  praise  which  he  gives 
Delle  Chiaje's  description  of  another  animal  which  was  thought  to  be 
his  own  Rhizophysa. 

Still  another  example  of  this  animal  was  described  by  Huxley  in 
his  work  on  the  Oceanic  Hydrozoa. 

Huxley  evidently  had  the  species  of  Rhizophysa  called  R,  Ey$en- 
hardtii  in  the  single  specimen  which  he  found  in  the  Indian  Ocean. 
The  peculiar  unbranched  organs  firom  the  tentacles,  the  existence 
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of  the  Bo-called  seznal  clusters  at  the  base  of  the  polypite,  and  the 
entire  absence  of  any  of  the  three  kinds  of  tentacular  knobs,  seem  to 
point  this  out  very  evidently.  It  rarely  happens  in  Rhizophysa  that 
the  tentacular  knobs  are  dropped  by  long  confinement  in  a  glass 
vessel,  so  that  one  could  hardly  believe  the  specimen  which  he  had 
was  mutilated.  The  thread-like  character  of  the  secondary  appen- 
dage to  the  tentacle  would  seem  to  indicate  the  truth  of  the  theory 
that  they  were  only  pedicles  of  secondary  appendages  whose  sacculus 
had  dropped  off. 

Huxley  figures  and  describes  the  coeca-like  appendages  which  are 
so  well  marked  in  the  float  of  R.JiUformis,  and  he  declares  himself 
unable  to  find  the  small  rounded  cells  between  the  endoderm  and 
the  air  sac.  I  was  also  unable  to  find  these  in  my  own  specimens, 
a  failure,  I  think,  as  such  structures  have  been  redescribed.  Con- 
sidering, the  problematic  position  of  Velella  and  Porpita  these  bodies 
have  more  or  less  theoretical  importance.  If  one  should  push  the 
comparison  of  a  Yelella  to  a  physophorid  as  far  as  Leuckart  has  in 
his  schematic  figure,  one  could  better  compare  that  dark  mass  which 
has  been  likened  to  a  liver  in  the  case  of  Yelella  with  the  finger-like, 
oflen  bifurcated  appendages  of  the  float  in  Bhizophysa. 

One  of  the  best  descriptions  which  we  have  of  this  animal  is  that 
by  Gegenbaur.  He  observed  it  firequently  in  quiet  weather  in  the 
neighborhood  of  Messina.  I  shall  frequently  have  occasion  to  speak 
of  his  account. 

Kolliker  does  not  appear  to  have  studied  the  form.  No  mention 
of  it  occurs  in  his  work  on  the  Siphonophorae  of  Messina.  Leuc- 
kart and  Vogt  did  not  find  Rhizophysa  in  the  bays  near  Nice.  The 
former  of  these  authors  declares  in  a  note  that  the  Rhizophysa  Jtli" 
formis  of  Blsso  is  the  same  thing  as  the  animal  which  he  calls 
Galeolaria  JiUformis.  Keferstein  and  Ehlers  give  a  casual  mention 
of  it,  supporting  Sars's  view  in  regard  to  the  tentacular  knobs. 
One  of  the  last  additions  to  our  knowledge  of  the  different  Rhizo- 
physidae,  is  a  paper  by  Studer  (Zeitschrifl  fiir  wiss.  Zool.,  Bd.  xxiv) 
on  the  Siphonophorae  of  the  deep  sea.  I  am  inclined  to  question 
the  validity  of  the  new  genus  and  species  which  he  proposes.  That 
these  animals  were  brought  up  firom  the  depths  which  he  gives  is 
also,  as  Mr.  Agassiz  shows,  not  conclusive.  Among  the  few  forms  as 
yet  described  as  belonging  to  the  Siphonophorae  firom  North  American 
waters,  no  mention  has  been  made  of  Rhizophysa.  There  is  hardly 
a  doubt  that  it  will  later  be  added  to  the  number  already  known, 
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especially  when  the  waters  of  our  southern  bays  have  been  more 
carefully  studied.^ 

In  the  course  of  my  work  in  Villefrancbe  sur  Mer,  my  fisherman 
brought  me  five  or  six  specimens  of  Rhizophysa  filiformu,  I  think 
the  form  is  not  common  there,  at  least  in  the  winter  months.  My 
specimens  were  taken  in  February  and  March.  On  account  of  its 
apparently  mutilated  condition,  Rhisophysa  is  one  of  the  most 
bizarre  of  the  Siphonophores.  This  is  mainly  due  to  the  fact  that 
the  bells,  which  fail  among  related  forms  in  Physalia,  are  here  com- 
pletely wanting.  They  neither  appear  as  swimming  organs,  covering 
scales,  nor  in  the  so-called  sexual  parts. 

The  float  alone,  that  strangely  modified  structure  which  Metschni- 
kofi*  has  homologized  to  a  bell,  and  whose  form  is  so  varied,  is  the 
only  thing  which  we  find  in  Rhizophysa  representing  a  medusa  bell.' 
Except  the  most  limited  movements  of  contracting  the  axis,  the 
animal  is  wholly  devoid  of  means  of  progression.     The  contrast 

I  Up  to  the  present  time,  there  have  been  described  from  New  England  waters 
only  three  forms  of  SIphonophorae.  Namomia  cam,  the  only  known  Physophorid 
except  Physalia,  was  studied  by  Mr.  Agassiz.  It  was  found  by  him  at  Newport 
and  Nahant.  In  the  summer  of  1876,  while  at  work  in  his  laboratory  at  Newport, 
I  found  a  second  physophorous  Acaleph,  AgcUma  tUgan$,  as  yet  neither  described 
nor  figured.  Of  Calycophoridae  none  have  yet  been  found  in  New  England  waters 
by  others.  To  this  fiiuna  I  can  add  Eudoxia  Lesaonii  and  Diplophysa  inermia. 
Yelella  is  sometimes  washed  up  on  onr  eoasts,  and  Physalia  is  by  no  means  so 
rarely  met  with  in  Vineyard  Sound  as  in  Yillafranca,  Naples  or  Messina. 

*  The  origin  of  the  float  has  of  late  been  studied  In  other  Physophoridae  by 
Haeokel,  Kowalewsky  and  Metsohnikofl.  The  opinion  of  the  former  that  it  is  sim- 
ply one  end  of  the  primitiTe  cavity  seems,  after  the  investigations  of  the  two  last, 
to  be  erroneous.  Metschnikoff  and  Kowalewsky  both  showing  that  it  first  appears 
as  a  simple  bud,  independent  of  the  cavity  itself.  Kowalewsky  believes  that  the 
float  is  first  formed  as  an  invagination.  In  Metschnikofl^'s  figures  of  Ag€Umop9i4 
Saraii  the  float  is  represented  as  of  ectoderm  alone.  Both  ectoderm  and  entoderm 
enter  into  the  formation  of  the  bud,  which  is  at  first  an  invagination,  as  many  of  my 
own  preparations  show  is  the  case  in  Phyaophora  hydroatatica.  The  earliest  stage  of 
the  young  of  Physophora  is  a  true  gastrula  of  the  invaglnate  kind.  The  theory  of 
the  relation  of  the  SIphonophorae  to  a  budding  Medusa  and  not  to  a  free  swimming 
hydroid  was  first  suggested  by  McCrady.  In  late  years  it  has  been  urged  on  em- 
bryological  grounds  by  Metschnikoff  and  P.  £.  MUller.  This  theory  is  directly 
connected  with  the  homology  of  the  float.  Homologically  speaking  .there  is  very 
little  difl'erence  between  a  firee  swimming  hydroid  and  a  medusa  with  attached  and 
highly  differentiated  buds  such  as  one  finds  them  In  the  SIphonophorae.  While 
Haeckel  was  the  first  to  discover  the  resemblance  of  the  larva  of  the  Physophoridae 
to  a  young  medusa  and  to  homologiae  the  provisional  "deckstUck  '  with  the  bell  of 
a  medusa,  he  looks  upon  the  other  later  formed  bracts  as  individuals  after  Lenek- 
art's  conception.    It  is  a  strange  inconsistency. 
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between  this  and  the  rapid  motion  of  a  Galeolaria,  darting  through 
the  water  almost  with  the  velocity  of  a  Doliolum,  is  very  great.  The 
lower  Siphonophorae,  as  Physalia,  have  some  means,  passive  as  they 
are,  of  progression,  but  Rhizophysa  seems  to  stand  alone  among  the 
Siphonophorae  in  its  helplessness.  The  animal,  however,  has  a 
certain  prehensile  power  in  its  polyps  not  unknown  among  other 
Siphonophores.  Physophora  hydrostatica,  which  manifests  phenomena 
of  sensation  more  quickly  than  the  other  Siphonophores,  will  grasp 
a  pencil  in  its  so-called  tasters,  and  cling  to  it  with  great  tenacity. 

That  power  is  also,  though  in  a  less  degree,  possessed  by  the 
feeding  polyps  of  Rhizophysa«  The  sensation  however,  in  the  whole 
bod^  is  very  marked,  as  exhibited  by  the  responsive  contraction  of 
the  stem.  When  excited,  the  ability  of  the  tentacles  and  their 
complicated  tentacular  knobs  to  graxp,  is  an  additional  element  in 
the  propulsive  power  of  animals  so  helpless  as  Rhizophysa.  Firmly 
seizing  a  floating  weed,  piece  of  wood,  or  even  another  living  body 
(for  I  think  at  times  even  a  large  animal  is  fastened  upon),  it  is  thus 
moved  from  place  to  place  by  a  foreign  agent.^  The  Rhizophysa 
makes  up  in  this  way  those  means  of  progression  of  which  it  is 
destitute,  but  which  even  its  own  relations  possess  in  such  a  highly 
developed  form.  The  peculiar  problematical  organs,  which  since 
Leuckart's  investigations  have  been  commonly  known  as  *'  tasters,*' 
are  also  wanting  in  Rhizophysa.  Three  or  four  of  those  feeding 
polyps  nearest  the  float,  bear  a  very  great  resemblance  to  these 
structures  in  other  Siphonophores.  They  have  the  same  simple 
tentacles,  and  mouthless  stomachs,  but  iire  evidently  only  the  unde- 
veloped stages  of  true  feeding  polyps.  Farther  down  on  the  stem 
we  find  them  passing  into  tentacles  with  tentacular  knobs,  and  true 
polyps  with  mouths. 

The  slender,  needle-like  shape  of  Rhizophysa,  caused  by  its  destitu- 
tion  of  swimming  bells,  renders  it  a  most  inconspicuous  object  in  the 
water.  The  long  tentacles  hang  gracefully  down  far  below  the 
extremity  of  the  animal,  at  times  contracting  at  the  very  base  of 

>  I  have  never  seen  it  graap  the  sides  of  a  glass  dish  in  which  it  was  confined,  and 
pull  its  float  under  water  as  Huxley  says.  Still  the  anastomosing  tentacular  knobs 
have  the  power  of  firmly  fkstening  themselves  to  a  foreign  object.  These  struc- 
tures, however,  it  must  be  remembered,  were  not  found  in  the  species  which 
Huxley  had.  Whenever  I  have  found  it  attached,  its  whole  body  was  coiled 
around  the  object  very  much  in  the  manner  in  which  it  was  found  by  Mr.  Agassii 
on  the  lines  used  by  him  in  deep  sea  fishing. 
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their  polyps,  and  then  leisurely  dropping  into  their  extended  position 
with  great  facility.  The  highly  contractile  stem  of  the  Bhizophysa 
shortens  itself  into  a  shapeless  snarl,  hringing  with  it  feeding  polyps 
and  tentacles  into  a  tightly  coiled  mass.  In  this  condition,  however, 
it  remains  but  an  instant,  and  the  closely  drawn  spiral  is  gently 
uncoiled,  and  one  after  another  of  the  tentacles  gracefiilly  extend  to 
their  normal  condition.  Gegenbaur  gives  the  length  of  the  stem  of 
the  animal  as  1}  fl. ;  certain  individuals,  however,  reach  much 
greater  lengths,  and  some  of  the  specimens  I  have  studied  measured 
three  feet  at  least.  The  diameter  varies  in  different  positions  along 
the  axis.  Directly  under  the  float  the  stem  is  very  small,  and  it 
increases  gradually  to  the  very  distal  extremity.  For  a  Siphono- 
phore  of  its  size,  the  diameter  directly  under  the  float  is  very  small 
as  compared  with  other  Fhysophoridae.  A  slight  stem  of  the  char- 
acter found  in  Rhizophysa  could  not  support  swimming  bells  and 
covering  scales  so  much  developed  as  in  Agalmatopsis  or  lialistemma. 
The  air-bladder  or  float  of  the  Rhizophysa  differs  in  one  respect 
from  that  of  any  other  Siphonophorc.  Enclosed  in  an  enlargement 
of  the  stem,  as  that  of  the  others,  it  has,  from  its  under  portion, 
branched  and  simple  saccular  appendages,  which  hang  down  from 
its  lower  surface.  That  into  which  they  open  is  a  very  peculiar 
supplemental  float,  surrounding  its  lower  hemisphere.  As  far  as  I 
am  acquainted  with  the  Fhysophoridae,  these  sacs  are  a  peculiarity 
of  Rhizophysa.  Their  function  is  unknown.  They  are  wanting  in 
certain  Rhizophysidae  described  by  Studer.  The  float  has  an 
opening  into  the  surrounding  medium,  and  the  air  can  be  expelled 
at  the  will  of  the  animal.  Gegenbaur  saw  the  escape  of  air  from 
the  float  when  pressed,  notwithstanding  his  previous  declaration  of 
its  impossibility.  This  was  first  seen  by  Huxley.  I  have  observed  the 
float  contracted,  the  air  expelled  in  bubbles,  the  walls  of  the  opening 
being  at  the  same  time  protruded  in  a  funnel-like  structure.  The 
opening  is  surrounded  by  dark  crimson  pigment  spots,  arranged  with 
some  regularity,  and  of  polyhedral  shape.  1  think  they  belong  to 
the  air-bladder,  and  are  not  on  the  external  envelope.  Tliere  is  no 
opening  from  the  float  into  the  cavity  of  the  stem.  The  float  on  the 
surface  of  the  water  always  lies  at  right  angles  to  the  stem,  as  is 
shown  in  figure  2  of  the  plate.  In  this  way  the  opening  into  the 
cavity  does  not  lie  at  the  apex  of  the  animal,  but  at  one  end  of  the 
float.  When  we  compare  the  float  of  Physalia  with  tliat  of  Rhizo- 
physa, we  find  the  opening  in  an  homologous  position  at  one  end  of 
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the  bladder-like  float.  It  is  therefore  evident  that  the  place  of  origin 
of  the  different  parts  along  the  under  side  of  Ph)r8alia  correspond 
more  or  less  with  the  side  of  the  float  of  Rhizophysa,  and  not 
with  the  point  of  attachment  of  the  stem.  We  should  expect  the 
earliest  developed  oldest  parts  of  a  Fhysalia  to  take  an  origin  at 
a  point  or  pole  opposite  the  opening  corresponding  with  the  point 
of  origin  of  the  stem  of  a  Rhizophysa.  Such  is  the  case  with 
certain  younger  stages  of  Physalia  which  have  been  figured  as  new 
species. 

The  peculiar  suspensoria  which  are  so  well  marked  in  certain 
species  of  Agalmatopsis,  are  not  present  in  Bhizophysa.  The  shape 
of  the  float  itself  is  that  of  a  prolate  spheroid;  the  outline  of  the 
extremity  of  the  stem  which  forms  its  envelope  is  pyriform.  Both 
parts  consist  of  two.  well  defined  layers.  These  layers  fit  closely 
together  except  on  the  lower  hemisphere  of  the  float,  where  they  are 
separated  to  such  an  extent  as  to  create  a  cavity  into  which  the 
peculiar  "  coeca  "  like  bodies  open.  This  cavity,  formed  simply  by 
a  separation  of  the  two  component  layers,  can  be  voluntarily  inflated 
in  such  a  way  as  to  be  easily  distinguished  from  the  upper  half. 

In  none  of  the  Siphonophores  have  we  a  better  opportunity  to 
trace  the  development  of  the  feeding  polyps  and  tentacles  than  in 
Bhizophysa.  Directly  under  the  float  the  least  developed  polyps 
appear  as  simple  buds  from  the  stem,  with  no  difierentiation  into 
stomach  and  tentacle.  A  more  developed  bud  shows  the  origin  of 
the  tentacle  as  a  supplementary  extension  of  the  wall  of  the  polyp 
on  its  upper  and  basal  surface.  The  secondary  bud  diflers  in  no 
respect  from  the  first,  nor  has  it  any  diflerences  from  the  polyp'  part 
itself.  Indeed,  both  together  form  a  bifid  appendage  whose  com- 
ponent parts  difler  only  in  size.  The  subsequent  growth  has  been 
very  often  described.  It  is  nearly  the  same  in  Bhizophysa  as  in 
other  Physophoridae.  Only  when  we  come  to  study  the  tentacular 
knobs  and  their  development  can  we  detect  any  marked  variations 
from  a  common  type  of  growth  among  the  Siphonophores.  For  that 
reason  these  structures  have  always  played  a  great  part  in  the  classi- 
fication of  the  Siphonophore.  We  fail  to  find  in  Bhizophysa  those 
characteristic  pigment  spots  so  well  marked  at  the  base  of  the  feeding 
polyps  of  Agalmatopsis  and  Agalma.  The  polyps  are  of  a  uniform 
flesh  color  throughout,  with  little  or  no  variations  either  at  base  or 
apex. 
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The  tentacles  do  not  differ  from  other  tentacles  as  found  among 
the  Siphonophorae.  They  are  composed  of  the  same  two  layers, 
and  arise  from  the  base  of  the  polyps.  When  the  polyp  is  detached 
the  tentacle  never  remains  on  the  stem,  but  continues  united  to  the 
base  of  the  polyp. 

The  motion  of  the  tentacles  is  for  the  most  part  a  simple  contrac- 
tion and  extension.  The  festoon-like  position  into  which,  according 
to  Mr.  Agassiz,  the  tentacles  of  Nanomia  are  thrown,  is  rarely  seen 
in  the  tentacles  of  Rhizophysa.  They  hang  listlessly  down  by  the 
side  of  the  stem,  and,  except  when  the  animal  is  alarmed,  are  never 
moved.  Their  length,  as  compared  with  the  distance  between  the 
polyps,  is  much  greater  than  that  represented  by  Gegenbaur. 

The  appendages  to  the  tentacle  are  the  most  unusual  structures  in 
the  organization  of  this  curious  Siphonophore.  Nowhere  do  we  find 
a  similar  complication  of  structure,  nor  so  many  different  forms. 
Other  Siphonophorae  have  as  complicated  types  of  tentacular  knobs, 
but  no  adult  more  than  one  kind,  nor  do  they  serve  for  more  than 
one  purpose.  Rhizophysa  has  three  kinds  of  appendages  attached 
to  the  tentacle,  and  I  think  these  have  three  functions;  each  one  of 
these  parts  passes  through  a  distinct  and  more  or  less  characteristic 
development. 

Gegenbaur  pointed  out  these  three  kinds  of  knobs,  but  did  not 
trace  the  first  to  its  adult  condition.  The  figure  which  he  gives 
corresponds  with  the  undeveloped  stage  which  I  have  figured  in  my 
plate.  CPIate  2,  fig.  5.)  This  form  is  immature,  and  passes  into  the 
more  advanced  condition,  fig.  6. 

Keferstein  and  Ehlers  follow  Sars  in  regarding  the  second  kind  of 
tentacular  knob  as  developed  from  the  first.  That  view  is,  I  think, 
a  wrong  one,  for  the  second  kind  of  knob  has  a  very  different  mode 
of  development  fiom  the  first,  and  has  early  formed  structures  which 
never  appear  in  the  former. 

There  seems  little  doubt  that  Gegenbaur  was  right  in  considering 
that  there  are  three  kinds  of  tentacular  knobs,  although  he  studied 
only  the  undeveloped  form  of  the  first. 

The  first  and  most  numerous  kind  of  tentacular  knobs  is  found  by 
hundreds  along  the  tentacle,  extending  to  its  very  extremity.  As 
would  be  naturally  expected,  they  are  found  in  all  stages  of  develop- 
ment, with  the  most  distal  the  most  complicated  in  structure.  When 
fiiUy  grown,  they  are  united  to  the  tentacle  by  a  secondary  stem, 
which  is  highly  contractile,  and  in  structural  character  differs  in  no 
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respect  from  the  tentacle  itself.  They  arise  as  simple  buds  from  the 
tentacles,  and  in  early  conditions  are  sessile.  It  is  only  when  more 
developed  that  the  secondary  stems  are  formed.  In  the  first  stages 
we  have  a  club-like  body,  slightly  constricted  at  its  base  and  position 
of  union  with  the  tentacle.  In  this  primitive  knob  there  are  many 
large  lasso  cells,  always  imbedded  in  the  surface  layer.  These  cells 
are  described  by  Gegenbaur. 

The  first  differentiation  in  the  development,  which  up  to  this  time 
presents  no  variation  from  that  of  other  Siphonophoresi  is  the  aggre- 
gation of  these  cells  at  one  pole,  which  is  the  distal  extremity  of  the 
knob,  and  the  formation  of  a  finger-like  extension,  tipped  by  a  cluster 
of  smaller  cells;  this  cluster  of  smaller  cells  is  never  lost,  and  forms 
one  of  the  characteristics  of  the  first  kind  of  tentacular  knobs.  They 
may  be  seen  in  fig.  4,  where  the  prolongation  is  greater  than  in  sub- 
sequent stages. 

From  both  sides  of  the  under  hemisphere  of  the  knob  a  bud  now 
fonni,  which  is  simply  a  proliferation  of  the  walls  of  the  appendage; 
fig.  5  gives  an  idea  of  the  appearance  of  the  knob  at  this  stage. 
Lasso  colls  are  scattered  irregularly  through  these  parts,  which  are 
smaller  than  the  first  formed,  although  larger  than  the  cluster  men- 
tioned as  existing  at  the  apex.  This  is  very  near  the  stage  which 
Gegenbaur  regarded  as  the  first  form  of  tentacular  knob ;  its  devel- 
opment, however,  is  not  yet  finished. 

The  two  side  appendages  lengthen,  become  more  slender;  the  me- 
dian portion  becomes  more  spherical,  and  a  well-defined  neck  forms 
at  its  base.  The  lasso  cells,  which  were  formerly  irregularly  scat- 
tered over  the  whole  surface,  aggregate  into  two  clusters,  one  ter- 
minal and  the  other  about  midway  down  the  arm.  Various  drawings 
were  made  of  this  stage,  of  which  figs.  5,  6,  8  give  a  good  idea. 
This  is  the  most  developed  condition  in  which  I  have  found  the  first 
kind  of  tentacular  knob. 

There  is  a  remote  resemblance  between  this  knob  and  that  of  the 
genus  Agalma.  The  envelope  so  well  known  in  this  genus  is,  how- 
ever, wanting.  It  would  be  very  hard,  in  the  present  stage  of 
our  knowledge,  to  carry  out  such  an  homology,  which  may  be  only 
superficial,  but  it  would  be  a  convenient  way  to  designate  this  kind 
of  an  appendage,  from  others  yet  to  be  mentioned,  if  it  were  known 
as  the  Agalma-like  knob. 

Very  different  in  the  method  of  development  firom  that  of  those 
already  mentioned  is  the  history  of  the  second  kind  of  tentacular 
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knobs  of  Rhizophysa.  Like  the  former  structures  they  also  arise 
as  simple  buds,  but  their  subsequent  growth  is  very  different.  Their 
developed  form  is  characteristic  of  the  genus  under  consideration, 
and  does  not  bear  even  a  superficial  resemblance  to  the  ten- 
tacular knobs  of  other  Siphonophorae.  They  are  larger  and  less 
numerous  than  the  former.  The  adult  form  is  well  described  by 
Gegenbaur,  to  whose  account  I  refer  the  reader.  He  does  not  men- 
tion the  power  of  progression  which  one  of  these  has  when  separated 
from  its  stem,  nor  the  grasping  power  possessed  by  the  different 
branches.  Both  of  these  characteristics  I  have  often  watched  under 
a  glass  of  low  power. 

The  first  stage  of  this  tentacular  knob  is  also  a  simple  bud,  but  of 
very  different  natures  are  the  subsequent  forms  of  the  two.  Fig.  9 
represents  the  simple  spatulate  outline  in  the  youngest  stage;  it  is 
devoid  of  lasso  cells,  and  larger  than  the  younger  stages  of  the  other. 
In  the  former  case  one  of  the  earliest  differentiations  was  the  forma- 
tion of  a  median  or  apical  cluster  of  smaller  cells ;  here,  however,  we 
find  an  apical  depression,  as  shown  in  fig.  10.  Scattered  lasso  cells 
have  appeared,  but  in  a  different  position  from  what  we  found  them 
in  the  former  case.  Fig.  11  gives  us  a  view  where  the  depression 
has  grown  still  deeper. 

A  new  and  secondary  division  now  appears,  so  that,  as  in  fig.  12, 
we  have  the  knob  divided  into  four  parts ;  one  large  and  two  smaller 
depressions  forming  four  bifurcations.  The  lasso  cells  have  clustered 
upon  these  projections  as  represented  in  the  figures.  The  tentacular 
knob  now  differs  little  from  the  completely  developed,  and  subse- 
quent growth  is  simply  a  bifurcation  and  prolongation  of  these  four 
parts  into  branches,  at  the  extremity  of  which  is  always  a  black  spot, 
as  represented  in  fig.  12. 

There  is  in  this  stage  a  peculiar  cell,  larger  than  the  rest,  which  I 
have  sometimes  thought  was  an  opening,  and  connected  with  higher 
organs  of  excretion  or  sensation ;  this  peculiar  structure  appears  in 
the  angle  of  the  larger  branches  at  the  point  (A).  In  the  adult  it 
is  a  cluster  of  pigmentary  bodies  of  dark  yellow  color,  surrounded 
by  a  wall,  or  enclosed  very  much  as  an  otolith.  Gegenbaur  mentions 
it  in  his  text,  but  does  not  figure  it.  In  no  fully  grown  Rhizophysa 
18  this  structure  absent,  and  in  the  youngest  stages  it  can  be  seen  as 
a  simple,  prominent  cell. 

I  have  nothing  of  importance  to  add  to  Gegenbaur*s  description  of 
the  third  kind  of  tentacular  knob,  except  that  it  does  not  follow  the 


1879.1  801  [Fewkes. 

type  of  development  of  either  of  the  two  mentioned  above.  It  seems 
to  resemble  more  the  tentacular  knob  of  a  Calycophore,  as  a  Gale- 
olaria  or  Diphyes,  than  the  same  structure  in  the  Fhysophore. 

Between  the  polyps  are  curious  organs  of  botryoidal  appearance, 
which  are  commonly  called  the  sexual  organs.  They  have  never  been 
found  with  any  structure  which  can  be  likened  to  a  germinative  dot 
or  vesicle,  nor  have  the  male  been  distinguished  from  the  female  ele- 
ments; indeed,  they  differ  so  greatly  from  sexual  parts  as  generally 
met  with  among  Siphonophorae,  that  one  is  almost  in  doubt  whether 
they  are  really  parts  of  this  system  or  not.  The  interior  has  a  cili- 
ated surface,  as  Huxley  pointed  out  Situated  on  the  stem  between 
every  pair  of  polyps,  except  those  in  close  proximity  to  the  float,  we 
find  from  one  to  five  of  these  clusters,  wholly  isolated  from  the  re- 
maining parts  of  the  animal.  Like  the  other  organs  of  the  body, 
these  parts  develop  also  as  simple  buds,  of  two  layers,  in  the  form  of 
a  small  bladder,  smooth  in  outline  and  destitute  of  lasso  cells. 

The  first  change  in  the  growth  is  the  formation  of  irregularities  on 
the  whole  surface,  as  shown  in  fig.  14.  These  irregularities  origin- 
ate in  wart-like  projections  on  the  surface,  and  present  an  appear- 
ance whose  outline  is  given  in  fig.  15. 

The  structure  resembles,  as  Gegenbaur  says,  a  "  Morgenstem ", 
one  of  those  mediaeval  weapons  in  use  before  the  introduction  of 
fire-arms.  The  whole  organ,  in  its  histological  structure,  is  composed 
of  two  layers:  an  outer  layer,  composed  of  transparent  fibres  with  an 
intermixture  of  lasso  cells;  and  an  inner,  sharply  defined  firom  the 
former,  and  clearer,  destitute  of  cells,  and  apparently  lined  with  ciliiL 
I  do  not  know  certainly  whether  cilia  exist,  although  both  Huxley 
and  Gegenbaur  declare  that  the  innermost  surface,  or  the  wall  of  the 
cavity,  is  ciliated.  The  different  prominences  of  the  botryoidal 
structure  become  more  irregular  in  outline;  the  single  elevations,  in- 
stead of  being  spherical,  take  the  irregular  triangular  form  shown  in 
fig.  1 7.  That  condition  is  followed  by  a  specialization  of  growth  at 
one  angle,  as  shown  in  fig.  19.  When  the  growth  has  proceeded 
still  more,  as  in  fig.  20,  we  notice  near  the  apex  of  the  prolonged 
portion  a  singularly  large  lasso  cell,  which  remains  constant  in  the 
more  developed  forms.  Other  adjoining  cells  of  like  nature  make 
their  appearance  later,  as  seen  in  figs.  21,  22:  the  whole  cluster  is 
united,  as  seen  in  fig.  16.  It  sways  to  and  fix>  independently,  and 
can  be  contracted  or  expanded,  as  is  the  case  with  similar  organs 
among  other  Siphonophores. 
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The  peculiar  cells  which  I  have  mentioned  are  not  germinative 
yesicles  as  their  number  and  variations  plainly  indicate,  but  more 
especially  as  seen  in  the  absence  of  the  germinal  dot.  I  am  inclined 
to  think  these  so-called  sexual  organs  are  unisexual,  and  that  we  have 
in  these  animals  a  case  unlike  Gegenbaur's  R,  Eysenhardtii. 

Mr.  Alex.  Agassiz  mentions  and  figures  in  his  account  of  Nanomia 
a  most  wonderful  and  unique  form  of  development  of  the  young 
Nanomia  from  a  bud,  as  well  as  from  the  egg;  he  considers  an  egg  de- 
velopment also  to  be  present,  but  apparently  did  not  find  the  very 
early  stage  of  the  egg.^  Such  a  method  of  development  by  a  bud  has 
only  been  observed  in  this  single  case,  and  by  him  alone.  Rhizo- 
physa  may  have  a  similar  form  of  development  in  these  botryoidal 
structures.  Certainly  there  is  very  little  resemblance  between  the 
oldest  observed  stage,  which  I  have  figured,  and  the  egg  or  male 
organ  as  found  among  the  Siphonophorae. 

Note.    The  following  1b  not  a  complete  list  of  the  literature  of  the  Siphono- 
phorae but  of  worlu  mentioned  in  this  paper. 

A.  AOA8SIZ.    Proc.  Boat.  Soc.  Nat.  Hist.  1863. 
North  American  Acalephae.  1866. 
Letter  to  Mr.  C.  P.  Patterson,  Bull.  Mus.  Comp.  Zool.,  No.  14.  1879. 

Bbandt.    Prodromus  descrip.  anim.  ab  H.  Mertensio  observ.  Petrop.  1835. 

Claus.    Neue  Beobachtungen,  etc.  Zeltschr.  f.  wlss.  Zool.,  Bd.  xu.   1863. 
Ueber  Halistemma  Tergestinum.    Wien,  1878. 

Dellk  Chiajb.     Descriz.  et  uotom.  degli  anim.  invert,  della  SicUia.     Tom.  v. 

EscHSCHOLTZ.    System  der  Acalephen. 

£y8£NHARdt.    Nov.  act.  Leop.  Carol.  Tom.  X.  1821. 

FoBSKAJL.    Descript.  animal,  etc.,  quae  in  itlnere  orient.  coUegit.  Hamiae,  1775. 

Geoenbaub.      Beitr&ge  zur  nfihern  Kenntniss  der  Schwimmpolypen.     Leip- 
zig, 1854. 
Neue  Beitrlge  zur  n&hem  Kenntniss,  etc.   1860. 

Habckbl.    Zur  Entwickelungageschichte  der  Siphonophoren.    Utrecht,  1869. 

HuxLET.    Oceanic  Hydrozoa.    Bay  Soc,  1859. 

Kefekstein  und  Ehlbrs.    Zoologische  Beitrage.    Leipzig,  1861. 
KoLUKEB.    Die  Schwimmpolypen  oder  Siphonophoren  von  Messina.     Leip- 
zig, 1853. 

KowALKWSKY.    Gottinger  Nachrichten.  1868. 

Lesson.    Acal^phes. 

^  According  to  Metschnikoff,  Nanomia  cava  is  simply  a  member  of  the  old  genus 
Stephanomia.  He  does  not  seem  to  give  importance  enough  to  this  peculiar 
budding  development.  Its  existence  in  one  and  not  in  the  other,  would  be  suffi- 
cient cause  for  a  generic  difference,  yet  it  remains  to  be  seen  whether  such  a 
method  of  reproduction  does  occur  in  Stephanomia;  ftirther  study  of  the  history 
of  the  young  of  Nanomia  is  also  needed 


1879.]  303  [Fewkes. 


Lkuckabt.   Zur  niCheren  Kenntnlse  der  Siphonopboren  von  Nlzza.  Berlin,  18M. 

Zoologische  Untenuchungen.    Glessen,  1853. 

Bericht  u.  d.  wiss,  Leist.  etc.  nieder.  Thier.  fUr  die  Jabrginge  1861-1862. 
McCbadt.    Gymnoptbalmata  of  Cbarleston  Harbor.  1857. 
Metschnikoff.    8tndien  liber  die  Entvickelung  der  Medusen  und  Sipbono- 

pborea.    Zeitscbr.  f.  wiss.  Zool.  Bd.  xxiv. 
MUELLiBR,  P.  £.    lagttagelser  over  nogle  Sipbonopborer.    Kopenbagen.  1871. 
Sabs.    Middel  bavets  Uttoral-Faona.    1857. 
VooT.    Recb.  sur  lea  Anim.  Infer,  de  la  Medlterran^e.    Premiere  M^m.  snr 

lea  Sipbonopbores  de  la  Mer  de  Nice. 


EXPLANATION  OF  FLATS  2. 

1.  Bbizopbysa  filiformis.  a.  Float,  b.  Stem.  c.  Feeding  pol3rps.  d.  Ten- 
tacle,   e.  Grape-like  clusters. 

2.  Castomarj  position  of  the  float  on  surface  of  water. 
8-8.    Tentacular  knobs  of  the  first  kind. 

d-18.    Tentacular  knobs  of  the  second  kind. 

14-22.  Botryoidal  clusters  found  between  the  polyps,  and  known  as'sexual 
organs. 

28-29.  Early  stages  of  development  of  the  first  kind  of  tentacular  knob. 
View  from  the  side. 

All  the  figures  are  optical  sections  except  fig.  1. 


In  response  to  a  request  from  the  chair,  Dr.  M.  E.  Wads- 
worth  gave  a  brief  sketch  of  some  results  of  his  studies  in  the 
Lake  Superior  region  during  the  past  summer,  of  which  he 
proposed  to  give  a  fuller  account  in  a  paper  to  be  read 
before  the  Society  at  a  future  meeting. 

Mr.  L.  S.  Burbank,  Prof.  W.  H.  Niles,  the  President,  and 
othera,  remarked  on  some  of  the  points  referred  to  by  Dr. 
Wadsworth. 

Dr.  Thos.  M.  Brewer  announced  the  gift  of  a  specimen  of 
the  Shearwater,  Rhyncops  nigra,  taken  at  Wood's  HoU,  by 
Mr.  J.  F.  Carleton,  to  whom  the  thanks  of  the  Society  were 
voted. 

A  vote  of  thanks  was  also  passed  to  Mra.  S.  B.  Cragin  for 
gifts  to  the  Museum. 
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General  Meeting.    October  15, 1879. 

The  President,  Mr.  T.  T.  Bouv^  in  the  chair.  Eighty-two 
persons  present. 

Prof.  Edward  S.  Morse  communicated  some  observations 
he  had  made  on  the  antiquities  of  Japan. 

The  shell  heaps  he  had  explored  in  varioua  parts  of  the  empire, 
extending  from  the  west  coast  of  Yeso  to  Higo  were  described. 
Among  many  interesting  features  of  these  heaps,  the  remarkable 
changes  undergone  by  the  species  of  Area  found  in  them  —  impor- 
tant from  an  evolutionary  point  of  view  —  were  especially  noted. 
A  description  of  typical  dolmens  near  Osaka  was  also  given.  Prof. 
Morse  finally  gave  an  account  of  his  explorations  of  a  large  num- 
ber of  caves  of  supposed  Corean  origin,  and  oi  the  pottery  he  had 
found  in  them. 

Mr.  H.  W.  Haynes  spoke  of  the  importance  of  Prof. 
Morse's  communication  on  the  dolmens  in  Japan,  and  sketched 
briefly  their  distribution  in  Asia,  Noith  Africa  and  Europe. 

Mr.  F.  W.  Putnam  remarked  on  the  character  of  the  shell- 
heaps  of  the  Atlantic  and  Pacific  coasts  of  North  America, 
comparing  them  with  Japan,  and  alluded  to  the  importance 
of  a  comparative  study  of  the  shell-heaps  in  various  parts  of 
the  world.  He  then  stated  that  it  would  be  of  interest  to 
the  members,  in  connection  with  the  discovery  of  dolmens 
in  Japan,  as  described  by  Prof.  Morse,  to  know  that  within 
twenty-four  hours  there  had  been  received  at  the  Peabody 
Museum  a  small  collection  of  articles  taken  from  rude  dol- 
mens (or  chambered  barrows  as  they  would  be  called  in 
England),  recently  opened  by  Mr.  E.  Curtiss,  who  is  now  en- 
gaged, under  his  direction,  in  exploration  for  the  Peabody 
Museum. 

These  chambered  mounds  are  situated  in  the  eastern  part  of  Clay 
Co.,  Missouri,  and  form  a  large  group  on  both  sides  of  the  Missouri 
River.  The  chambers  are,  in  the  three  opened  by  Mr.  Curtiss,  about 
eight  feet  square,  and  from  four  and  a  half  to  five  feet  high,  each 
chamber  having  a  passage-way  several  feet  in  length  and  two  in 
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width,  leading  from  the  southern  side,  and  opening  on  the  edge  of 
the  mound  formed  by  covering  the  chamber  and  passage-way  with 
earth.  The  wails  of  the  chambered  passages  were  about  two  feet 
thick,  vertical,  and  well  made  of  stones  which  were  evenly  laid  with- 
out clay  or  mortar  of  any  kind.  The  top  of  one  of  the  chambers  had 
a  covering  of  large  (La^  rocks,  but  the  others  seem  to  have  been 
closed  over  with  wood.  The  chambers  were  filled  with  clay  which 
had  been  burnt,  and  appeared  as  if  it  had  fallen  in  from  above. 
The  inside  walls  of  the  chambers  also  showed  signs  of  fire.  Under 
the  burnt  clay,  in  each  chamber,  were  found  the  remains  of  several 
human  skeletons,  all  of  which  had  been  burnt  to  such  an  extent  as 
to  leave  but  small  fragments  of  the  bones,  which  were  mixed  with 
the  ashes  and  charcoal.  Mr.  Curtiss  thought  that  in  one  chamber 
he  found  the  remains  of  five  skeletons  and  in  another  thirteen. 
With  these  skeletons  there  were  a  few  flint  implements  and  minute 
fragments  of  vessels  of  clay. 

A  large  mound  near  the  chambered  mounds  was  also  opened,  but 
in  this  no  chambers  were  found.  Neither  had  the  bodies  been  burnt. 
This  mound  proved  remarkably  rich  in  large  flint  implements  and 
also  contained  well  made  pottery  and  a  peculiar  '*  gorget "  of  red 
stone.  The  connection  of  the  people  who  placed  the  ashes  of  their 
dead  in  the  stone  chambers  with  those  who  buried  their  dead  in  the 
earth  mounds  is  of  course  yet  to  be  determined. 

A  letter  from  Dr.  Harrison  Allen,  of  Philadelphia,  Pa., 
acknowledging  his  election  as  Corresponding  Member  was 
read. 

Section  of  Entomology.    October  22, 1879. 

Mr.  S.  H.  Scudder  in  the  chair.    Eight  persons  present. 

The  following  paper  was  read : 

A  New  Species  of  Sihulium  with  a  Remarkable  Ntmpha 

Case.    By  H.  A.  Haoen. 

The  species  belonging  to  the  dipterous  genus  Simulium  are  famous 
for  their  injurious  habits.  Some  of  them,  the  fly  from  Columbatz 
and  the  African  tsetse,  hare  been  well  known  long  ago  as  terrible 
cattle  pests.    The  fauna  of  the  United  States  contains  a  small  num- 
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ber  of  species,  some  of  them  as  noxious  as  those  abore  named.  The 
well-known  **  black-fly,"  the  most  dreaded  pest  to  visitors  of  moun- 
tain regions,  is  still  known  only  by  the  manuscript  name  S.  molestvm. 
Perhaps  we  may  very  soon  have  a  scientific  description  of  this  spe- 
cies, as,  contrary  to  its  previous  custom,  it  has  been  during  the  last 
spring  not  uncommon  at  Jamaica  Plain,  in  the  neighborhood  of 
Boston. 

I  am  able  to  make  a  remarkable  addition  to  the  genus  and  to  our 
fauna  by  the  discovery  of  a  new  species,  Simuliwnpictipes  Hag.,  by  Dr. 
R.  P.  Edes  and  Prof.  H.  P.  Bowditch,  in  the  Adirondack  Mountains, 
N.  Y.  In  the  rapids  of  the  Ausable  River,  a  little  less  than  two 
thousand  feet  high,  the  pupal  pouches  were  found  fastened  on  rocks 
in  clusters.  A  number  of  these,  together  with  some  larvae  and  a 
few  just  hatched  imagos,  preserved  in  carbolic  acid,  were  given  me 
for  scientific  investigation.  As  this  species  is  much  larger  than  any 
known  American  species  of  Simulium,  and  the  pupal  pouch  is  of  a 
peculiar  construction,  I  believe  I  am  justified  in  giving  a  description 
of  this  new  addition  to  our  fauna. 
Simulium  pictipes  sp.  n. 

Head  velvety  black ;  eyes  brown;  antennae  black,  the  two  basal 
joints  in  the  female  rufous,  in  the  male  nearly  as  dark  as  the  other 
joints;  palpi  grayish,  the  basal  joint  black;  thorax  black,  almost 
shining,  on  each  side  in  front  with  a  quadrangular  ashy  white- spot; 
halteres  opaque,  white ;  abdomen  black  above,  pale  grayish  beneath 
and  on  the  sides;  trochanters  black ;  coxae  brownish ;  femora  white, 
black  at  base  and  tip ;  tibiae  white  (two-thirds),  tip  and  extreme 
base  black ;  a  black  external  line  connecting  tip  and  base ;  tarsi  of 
front  legs  black ;  of  the  other  legs,  the  first  joint  white,  black  on  tip 
(one-fourth)  with  an  inferior  black  line;  following  joints  black,  the 
base  of  the  second  white;  wings  sub-hyaline,  veins  fuliginous,  costa 
darker. 

Length  of  female,  6  mm.,  of  male  5.25  mm.;  wings,  nearly  5  mm. 
Habitat,  Ausable  River,  Adirondack,  N.  Y.,  in  August.  I  have  seen 
four  females  and  one  male ;  the  opaque,  dull  colored  wings  seem  to 
indicate  that  the  specimens  were  newly  hatched. 

The  nearest  related  species  known  is  S,  piscicidium  Riley  (Amer. 
Entom.,  II,  867).  This  species  is  much  smaller,  measuring  0.14-0.17 
while  S.  pictipes  measures  0.22-0.24  inch.  After  giving  due  allow- 
ance to  the  fact  that  the  specimens  were  just  transformed,  and  per- 
haps the  body  and  wings  not  yet  duly  hardened,  and  that  they  were 
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preserved  in  carbolic  acid,  still  the  difference  in  size  is  far  too  great 
to  assume  that  the  specimens  could,  by  duly  hardening,  be  reduced 
to  half  of  the  size. 

The  differences  between  S.  pictipes  and  S.  piscicidium  are  the  lack 
in  the  former  of  any  fulvous  pubescence  of  the  thorax,  the  presence 
of  ashy  white  spots  in  front  of  the  thorax,  the  black  trochanters  of 
the  front  legs,  the  color  of  the  femur,  the  black  band  of  the  tibia, 
and  of  the  first  joint  of  the  middle  and  hind  legs,  and  the  white  base 
of  the  second  joint. 

Among  the  unnamed  species  in  the  collection  of  the  Museum  of 
Comparative  Zoology  is  one  from  Illinois  of  nearly  the  same  size,  but 
otherwise  different.  All  other  described  North  American  species  are 
much  smaller. 

Nothing  is  known  about  the  habits  of  S.  j>ictipes;  probably  it  is 
not  as  obnoxious  in  the  mountains  as  its  relation,  the  black-fly,  other- 
wise it  would  have  long  ago  drawn  the  attention  of  travellers  by  bites 
in  proportion  to  its  size  much  larger  than  those  of  the  black-fly. 

The  larvae,  partly  full  grown,  are  12  mm.  in  length,  and  do  not 
differ  from  those  described,  as  far  as  I  am  able  to  judge  by  the  de- 
scriptions. The  pupa  is  6  mm.  in  length,  and  has  on  each  side  eight 
filaments,  arising  from  a  common  root,  just  as  the  figures  in  Verdat, 
repeated  in  Oaten- Sacken's  paper  in  Amer.  £nt.,  ii,  229.  The  only 
species  represented  in  the  biological  collection  of  the  Museum,  S,  or- 
ncUum  from  Europe,  has  only  four  filaments  on  each  side,  just  as  fig- 
ured and  reported  by  Fries,  and  therefore  do  not  favor  Osten-Sacken's 
opinion  that  Verdat's  species  is  identical  with  S.  omatum. 

The  pouch  or  case  in  which  the  pupa  lives  is  7-8  mm.  long,  and 
differs  remarkably  from  all  the  described  species.  It  forms  a  tube 
2  mm.  wide  at  top,  smaller  at  the  base,  of  a  very  irregular  and  coarse 
network  ;  sometimes  a  thread  is  coiled  around  the  tube  in  an  irregu- 
lar manner.  I  can  nowhere  find  mention  of  any  network  or  threads 
making  the  pouch  of  one  of  the  other  described  species.  The  net- 
work is  similar  to  that  of  some  Tenthredinidae.  A  cluster  of  such 
pouches  is  fastened  one  near  the  other  with  the  base  on  rocks,  and 
imitates  somewhat  a  small  wasps'  nest.  It  is  rather  remarkable  that 
young  and  mature  larvae,  pupae  and  imagos  were  found  together  at 
the  same  time  on  the  same  spot. 
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Greneral  Meeting.    Xovember  5, 1879. 

Mr.  F.  W,  Patnam  in  the  chair.  Twenty-nine  peiBons 
present. 

The  following  papers  were  read : 

Ox  THE  EyIDENCE  OF   COMPRESSION  IN  THE  ROCKB  OF  THE 

Boston  Basin.    Bt  W.  O.  Cbosbt. 

So  long  as  the  distortion  of  pebbles  of  hard  materials — such  as 
qnartzite,  granite,  etc.  —  in  conglomerate  rocks  continues  to  be  called 
in  quejition  by  able  geologists,  the  description  of  what  seem  to  be 
clear  examples  of  this  species  of  lithological  metamorphism  will  be 
timely  and  important. 

Before  setting  forth  the  new  evidence  which  has  recently  come 
under  my  notice,  I  will  call  attention  to  some  general  facts  tending 
to  prove,  or  proving,  the  former  existence  of  an  efficient  compress* 
ing  force  in  the  rocks  in  this  vicinity. 

That  the  Primordial  rocks  in  the  Boston  basin  —  the  pudding- 
stone  and  slate  —  have  been  powerfully  compressed  by  a  force  acting 
in  a  definite  direction^  is  proved  not  only  by  the  folded  state  of  the 
strata  (the  dips  across  almost  the  entire  basin  being  steep  and 
frequently  alternating),  but  also  by  a  well-marked  cleavage,  developed 
in  many  portions  of  the  slate,  and  by  fractured  and  flattened  or  dis- 
torted pebbles  in  the  conglomerate. 

The  })licating  force,  in  this  region,  appears  to  have  operated  with 
nearly  equal  intensity  from  the  south-south-east  and  north-north-west 
directions,  producing  flexures  which  are  approximately  parallel  with 
the  axis  of  the  basin;  although  showing  a  tendency  at  most  points  to 
conform  in  direction  with  the  adjacent  crystalline  border.  The  cleav- 
age of  the  slate,  though  nowhere  remarkably  perfect,  is  very  notice- 
able at  many  points.  Hewitt's  Cove  in  Ilingham,  Mill  Cove  in 
Weymouth,  Slate  Island,  Rainsford  Island,  and  the  north  shore  of 
Squantum  are  good  localities  for  observing  this  structure.  The  strike 
and  dip  of  the  cleavage  planes  are  very  constant,  the  former  agreeing 
very  closely  with  the  average  strike  of  the  bedding,  while  the  dip  u 
almost  invariably  to  the  north  at  a  high  angle,  70^-80^. 

Although  among  the  pebbles  of  the  puddingstone  hard  materials  — 
quartz,  quartzite,  granite,  petrosilex,  etc.  —  largely  predominate,  yet 
comparatively  soft  pebbles  are  not  at  all  uncommon.     These  are  fre- 
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qnently  argillaceous;  but  a  large  proportion,  however,  consist  of  a  ^ 
greenish  and  somewhat  unctuous  substance  which  many  obseryers 
have  mistaken  for  serpentine,  but  which  is  easily  proved  to  be  alum- 
inous and  not  magnesian,  being  some  form  of  the  protean  mineral 
pinite  —  a  hydrous  alkaline  silicate  of  aluminum. 

As  a  general  rule,  the  pebbles  composed  of  these  relatively  soft 
and,  as  it  were,  permanently  plastic  materials  have  sufiered  an 
extraordir  xry  amount  of  deformation,  appearing  usually  as  thin  len- 
ticular plates,  or  as  contorted  layers  enveloping  harder  pebbles.  At 
several  points  the  pudding  stone  is  almost  entirely  composed  of  this 
class  of  pebbles ;  and  these,  being  flattened  in  parallel  planes,  give  rise 
to  an  imperfect  cleavage,  which  agrees  exactly  in  dip  and  strike 
with  the  cleavage  in  the  slate.  In  such  cases  the  cleavage  exists  not 
only  in  the  rock  as  a  whole,  but  in  the  individual  pebbles  as  well. 
The  best  exposure  of  pinite  conglomerate  showing  we'1-marked 
cleavage  is  on  Central  Avenue  in  Milton,  about  one-fourth  of  a  mile 
south  of  the  Neponset  River. 

Turning  now  to  the  question  of  the  distortion  of  the  harder  peb- 
bles in  the  puddingstone,  I  hope  to  show  that,  although,  as  we  should 
naturally  expect,  the  evidence  is  very  much  less  abundant  than  in 
the  case  of  the  relatively  sofl  pebbles,  it  is,  perhaps,  scarcely  less 
conclusive.  That  compressing  forces  of  considerable  magnitude  and 
efficiency  have  operated  in  all  parts  of  the  conglomerate  is  evidenced 
by  the  phenomenon  observable  in  scores  of  localities  of  hard  pebbles 
which,  not  receiving  equal  support  at  all  points  from  surrounding 
pebbles,  have  been  fractured  transversely.  Many  pebbles  show  only 
one  fracture,  while  others  are  divided  by  several  parallel  clefls;  and 
as  a  rule  the  fragments  have  experienced  slight  but  unequal  move- 
ments in  the  direction  of  fracture. 

Prof.  W.  II.  Niles  has  called  attention^  to  the  facts  (1)  that,  in 
certain  parts  of  the  puddingstone  at  least,  the  fractures,  which  may 
be  considered  equatorial  with  reference  to  the  pebbles,  are  mainly  at 
right  angles  to  the  strike  of  the  beds,  or  in  the  probable  direction  of 
the  compressing  force;  (2)  that  in  the  polar  direction  there  is  oflen 
a  manifest  tendency  to  the  extension  of  the  materials  of  the  rock,  the 
fragments  of  the  fractured  pebbles  being  drawn  asunder,  and  the 
cement  separating  from  the  ends  or  poles  of  the  pebbles ;  (8)  that 
the  cavities  thus  produced  between  the  linear  elements  of  the  pebbles 

1  Flroc.  Bost.  Soc.  Nat.  Hist.,  xv,  1. 
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and  at  their  poles  hare  often  become  repositories  of  segre<rated  min- 
erals, chiefly  crystalline  quartz ;  (4)  that  some  of  the  pebbles  in  the 
conglomerate  at  Chestnut  Hill  Reservoir  seem  to  hare  been  com- 
pressed^ or  flattened  without  Jracture^  ue.,  to  have  been  truly  plastic. 

I  have  not  seen  the  flattened  pebbles  to  which  Prof.  Niles  refers, 
but  the  pebbles  which  I  have  observed  at  another  point  in  the  same 
belt  of  conglomerate,  and  to  which  I  wish  to  call  the  attention  of  the 
Society,  have  outlines  that,  as  it  seems  to  me,  can  be  satisfoctorily 
explained  only  on  the  supposition  that  the  material  has  been  slightly 
plastic.  The  precise  locality  of  these  pebbles  is  the  ledge  of  pud- 
ding stone  on  the  north  side  of  North  Beacon  Street,  a  few  rods  west 
of  Everett  Street,  in  the  Brighton  district  of  Boston.  The  pudding 
stone,  at  this  point,  is  inclined  to  the  north  at  an  angle  of  about  thirty 
degrees ;  and  the  exposure  is  very  satisfactory,  having  an  area  nearly 
one  hundred  feet  square,  and  presenting  on  the  north  a  straight, 
smooth  slope  of  rock  parallel  with  the  bedding.  The  conglomerate 
includes  many  limited  layers  of  slate  and  sandstone.  These  are  most 
numerous  toward  the  north,  and  the  ledge  is  terminated  in  that  direc- 
tion by  a  bed  of  sandstone  several  feet  thick.  The  slaty  layers  are 
mostly  quite  small, —  a  few  inches  to  several  feet  in  diameter, —  and 
often  present  the  general  aspect  of  pebbles,  though  they  are  probably 
mainly  due  to  irregular  sedimentation.  They  all  show  a  well-marked 
cleavage  in  planes  parallel  with  the  bedding. 

The  pebbles  of  the  conglomerate,  which,  with  rare  exceptions,  are 
well  rounded,  are  of  all  sizes  up  to  a  foot  or  more  in  diameter ;  the 
average  diameter,  however,  not  exceeding  two  or  three  inches.  They 
are  principally  composed  of  a  very  firm,  whitish,  fine-grained  quartz- 
ite,  several  varieties  of  petrosilex,  and  granite.  The  quartzite  peb- 
bles predominate,  and  it  is  in  this  class  chiefly  that  the  outlines  appear 
to  be  distorted.  The  distortion  of  the  pebbles  is  most  noticeable  in 
those  portions  of  the  conglomerate  where  they  are  most  thickly 
placed,  and  I  have  failed  to  detect  any  deformation  where  the  pebbles 
appeared  to  be  entirely  isolated  in  the  paste;  actual  contact  of  peb- 
ble with  pebble  seeming  to  be  essential  to  the  distortion,  though  I  am 
possibly  in  error  here. 

The  general  outlines  of  the  pebbles  are  rarefy  extensively  altered; 
itf.,  as  a  rule  there  is  no  sensible  flattening  of  the  pebble  as  a  whole, 
but  we  find  instead  indentations  and  local  flattenings.  The  indenta- 
tions are  usually  quite  shallow,  and,  since  the  quartzite  is  a  rock  little 
affected  by  weathering,  they  are  most  favorably  exposed  on  the 
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weathered  surfaces  of  the  conglomerate.  I  hare  satisfied  myself, 
however,  that  they  really  exist  on  all  sides  of  the  pebbles,  the  action 
of  the  weather  being  simply  to  remove  the  cement  and  expose  the 
true  forms  of  the  pebbles.  The  conglomerate  is  so  firm  that  a  peb- 
ble dislodged  by  the  hammer  usually  carries  with  it  enough  of  the 
cement,  or  adjacent  pebbles,  to  obscure  all  but  the  deepest  impres- 
sions. 

These  indentations  or  dimples  present  some  very  curious  features. 
In  the  quartzite  pebbles  especially,  the  surfaces  which  have  yielded 
are  remarkably  smooth,  smoother  than  an  ordinary  weathered  sur- 
&ce,  —  smoother  even  than  a  glaciated  surface;  in  fact  the  com- 
pression appears  to  have  compacted  and  polished  the  material,  the 
pebbles  being  case-hardened  as  it  were,  at  the  points  where  the  pres- 
sure was  applied. 

A  large  majority  of  the  impressions  are  very  long  in  proportion  to 
their  breadth ;  appearing  as  shallow  grooves  on  the  surfaces  of  the 
pebbles,  and  reminding  me  of  finger-marks  on  a  ball  of  putty.  I 
consider  this  elongation  of  the  indented  surfaces  as  their  most  puz- 
zling characteristic,  and  no  entirely  satisfactory  explanation  has  yet 
occurred  to  my  mind.  It  seems  necessary  to  suppose  that  the  pebbles 
have  slipped  over  each  other  in  the  rock.  The  longest  grooves  are 
more  than  three  inches  long,  and  at  least  four  times  longer  than  broad. 
They  sometimes  extend  on  the  surfaces  of  the  pebbles  through  an  arc 
of  nearly  ninety  degrees;  and  occasionally  the  -same  groove  is  con- 
tinuous across  two  or  three  small  pebbles.  The  elongated  impres- 
sions appear  to  pass  gradually  into  those  of  more  normal  form;  and 
must,  I  think,  be  explained  in  the  same  way. 

Where  two  impressions  lie  near  together  on  the  same  pebble,  the 
tendency  to  squeeze  up  the  material  between  them  to  an  acute  angle 
is  sometimes  very  evident.  Although  occurring  on  all  sides  of  die 
pebbles  as  they  lie  in  the  rock,  the  indentations  are  found  princi- 
pally on  the  two  opposite  sides  which  coincide  with  the  bedding;  the 
line  connecting  the  indented  surfaces  of  a  pebble  usually  passing 
through  its  centre  and  in  a  direction  perpendicular  to  the  strata. 
This  constancy  of  position  is  especially  characteristic  of  the  elon- 
gated impressions,  the  great  majority  of  these  being  found  on  the 
upper  northern  aspect  of  the  pebbles;  and  their  direction  b  equally 
constant,  being  almost  invariably  east-west,  or  parallel  with  the 
strike  of  the  conglomerate.  There  are  places  on  the  ledge  where 
thirty  or  more  of  the  grooved  pebbles  may  be  counted  in  a  square 
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yard,  the  broad,   shallow  grooves  nearly  all  lying  in  the  plane  of 
,  the  bedding  and  trending  east-west. 

So  far  as  the  impressed  pebbles  are  concerned,  the  eyidence  ib 
plain  that  the  compressing  force  has  acted  mainly  in  a  direction  nor- 
mal to  the  surface  of  the  beds ;  and  this  is  precisely  the  direction  re- 
quired by  the  cleavage  of  the  slaty  layers. 

Fractured  pebbles  are  numerous  in  some  parts  of  the  ledge,  and  as 
a  rule  the  fragments  have  been  drawn  asunder  one  to  five  mm.  by  a 
stretching  or  squeezing-out  force  ;  while  among  both  the  fractured 
and  unfiractured  pebbles  there  are  abundant  examples  where  the 
paste  has  separated  from  the  ends  or  poles  of  the  pebbles  in  obe- 
dience to  the  same  tendency.  The  fractures  and  cavities  are  fre- 
quently transverse  to  the  strike  of  the  rock,  though  sometimes  coin- 
ciding with  it ;  but  they  all  agree  in  being  at  right  angles  to  the  bed- 
ding of  the  conglomerate.  In  other  words,  the  fractures,  cavities 
and  indentations  of  the  pebbles,  and  the  cleavage  of  the  slaty  layers, 
in  this  ledge,  all  require  compression  in  a  direction  perpendicular  to 
the  stratification;  and  this,  I  think,  goes  far  to  prove  that  the  pecu- 
liar concave  surfaces,  or  indentations,  of  the  pebbles,  are  really  the 
effect  of  pressure,  and  indicate  that  the  now  rigid  quartzite  has  been 
formerly  somewhat  plastic. 

I  have  already  stated  that  the  elongation  of  many  of  the  indented 
surfaces  of  the  pebbles  seems,  if  we  accept  the  theory  of  their  former 
plasticity,  to  require -us  to  suppose  that  the  pebbles  have  slipped  over 
each  other  in  the  rock.  But  when  we  consider  the  fracturing  of  the 
pebbles,  and  the  cavities  formed  at  their  ends  and  between  their' 
linear  elements  or  fragments,  it  is  impossible  to  deny  that  the  rock 
has  suffered  an  appreciable  extension  in  the  plane  of  the  bedding; 
and  therefore  the  relative  movement  or  slipping  of  the  pebbles  in  a 
definite  direction  must  be  accepted  as  an  established  fact. 

The  elongated  impressions  can  not  be  ascribed  to  glacial  actioUi 
either  before  or  afler  the  deposition  of  the  pebbles,  on  account  of  the 
variety  of  positions  in  which  they  are  found  and  their  nearly  con- 
stant east-west  trend.  And  if  it  were  possible  to  conceive  of  any 
mode  of  attrition  by  which  these  forms  could  be  developed,  such  an 
hypothesis  would  be  equally  negatived  by  the  uniform  direction  of 
the  grooves.  That  these  indentations  have  been  produced  since  the 
pebbles  reached  their  present  positions  in  the  rock  is  unquestionable; 
and  they  must  be  the  result  either  of  pressure  or  of  fracture.  If  we 
regard  them  as  simply  conchoidal  fractures,  we  shall  still  find  it  im- 
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possible  to  connect  them  with  either  the  jointing  of  the  rock  or  the 
transyerse  fissures  of  the  indiyidual  pebbles.  It  is,  of  course,  possi- 
ble to  break  these  materials  conchoidally  ;  but  the  smoothness  and 
uniform  direction  of  the  concave  surfaces,  and  the  fact  that  they  are 
not  limited  to  the  present  sur&ce  of  the  conglomerate,  appear  to  me 
insuperable  objections  to  the  fracture  theory.  I  accept  the  compres- 
sion theory,  not  as  entirely  satisfactory,  but  as  beset  with  fewer  ditfi- 
culties  than  any  other.  The  numerous  fractured  pebbles  show  that 
the  degree  of  plasticity  has  not  been  great ;  and  in  some  cases  the 
distortion  of  the  pebbles  is  clearly  the  combined  result  of  fracture 
and  plasticity.  Some  plasticity  is  certainly  required  in  those  cases, 
of  which  I  have  obserred  several  in  this  ledge,  where  a  fracture  pro- 
ducing a  fissure  one-eighth  or  even  one-fourth  of  an  inch  wide  on 
one  side  of  a  pebble  terminates  before  reaching  the  other  side. 
There  are  many  points  in  the  Boston  basin  where  the  hard,  fine, 
quartzite  pebbles  constitute  the  main  part  of  the  conglomerate;  but 
I  have  never  observed  the  curiously  indented  pebbles  outside  of  the 
ledge  in  Brighton  here  described,  although  since  these  were  first 
discovered  I  have  searched  for  similar  phenomena  in  scores  of  ledges 
in  various  parts  of  the  basin. 

Dr.  M.  E.  Wadswortb,  in  criticism  of  the  views  held  in 
the  preceding  paper,  said : 

The  question  presented  to  us  this  evening  by  Mr.  Crosby,  has 
been  one  of  much  interest  to  this  Society  and  to  American  geologists. 
The  subject  was  first  brought  before  the  Society  on  the  evening  of 
January  4,  1860,  by  Edward  Hitchcock,  Jr.,  at  which  time  he 
claimed  that  the  pebbles  in  the  conglomerates  at  Newport,  R.  I.  and 
at  East  Wallingford  and  Fairfax,  Vt.,  had  been  distorted  and  elon- 
gated while  in  a  plastic  state  afler  deposition.  This  view  was  opposed 
by  Dr.  Chas.  T.  Jackson,  who  contended  that  similar  forms  could  be 
seen  any  day  on  our  beaches.  (Proc.  Bost.  Soc.  Nat.  Hist.,  vii,  209.) 
In  October  Professor  Edward  Hitchcock  brought  the  subject  again  be- 
fore the  Society  (Proc.  vii,  S5S),  and  was  opposed  by  Dr.  Jackson. 
Prior  to  this  at  the  Newport  meeting  (August,  1 860.  Proc.  A.  A.  A.  S. 
XIV,  1 1 2),  of  the  American  Association  for  the  Advancement  of  Science, 
Prof.  Charles  H.  Hitchcock  read  a  paper  on  the  '*  Geology  of  the 
Island  of  Aquidneck,"  in  which  he  held  that  the  Newport  conglomer- 
ate had  been  in  a  plastic  or  semi-plastic  state  since  its  consolidation, 
and  that  the  contorton  and  elongation  of  the  pebbles  took  place  then. 
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Professor  Edward  Hitcbcock  in  1861,  in  an  elaborate  paper  (Amer. 
Journ.  Sci.  (2)  xxxi,  372),  gave  numerous  examples  that  he  regarded 
as  proving  his  views,  which  were  the  same  as  those  given  above.  In 
the  same  journal  (p.  440),  Professor  W.  B.  Rogers  opposed  the 
views  advanced  by  Professor  Hitchcock  in  his  communication  (be- 
fore mentioned)  to  the  Boston  Society.  This  paper  of  Professor 
Rogers  was  given  before  this  Society  on  the  17th  of  November, 
1860. 

Professor  Hitchcock's  views  upon  this  subject  were  more  fully  pre- 
sented in  his  Report  on  the  Geology  of  Vermont  (i,  28-45).  The 
subject  was  again  brought  forward  by  his  son.  Professor  C.  H. 
Hitchcock,  in  his  Reports  on  the  Geology  of  Maine  (i,  177,  ii,  244, 
824),  new  localities  given  and  similar  views  advanced.  In  1867, 
at  the  Burlington  meeting  of  the  Am.  Assoc.  Adv.  Sci.  (xvi,  124), 
this  latter  gentleman  also  called  the  attention  of  that  Society  to  the 
subject. 

At  the  Buffalo  meeting  of  the  same  Society,  1866  (xv,  83),  Mr. 
B.  S.  Lyman,  prior  to  this,  bad  opposed  the  views  of  Professor  C.  H. 
Hitchcock  regarding  the  Newport  conglomerate. 

Professor  George  L.  Vose  read  a  paper,  January  3d,  1868,  "  On 
the  Distoition  of  Pebbles  in  Conglomerates,"  etc.,  which  was  pub- 
lished in  the  Memoirs  of  this  Society  (i,  482-487).  The  locality 
especially  described  was  the  one  at  Rangely  Lake  in  Maine.  He  ob- 
jected to  the  idea  that  the  pebbles  had  ever  been  plastic,  but  con- 
sidered that  the  indentation,  bending,  elongation,  and  even  a  chauge 
into  a  *'  homogeneous  crystalline  mass  resembling  syenite,"  had 
been  produced  by  pressure  simply. 

At  the  Salem  Meeting  of  the  Am.  Assoc.  Adv.  Sci.,  1869,  (xviii, 
199-205),  Mr.  Wm.  P.  Blake  called  attention  to  some  conglomerates 
and  slates  in  Arizona  and  California,  in  which  he  thought  similar 
contortions  and  elongations  had  taken  place,  and  regarded  mechani- 
cal force  alone  as  the  agent. 

We  again  revert  to  this  Society  when  at  the  meeting  of  May  19th, 
1875,  Professor  Wm.  B.  Rogers  brought  up  the  old  question  of  the 
Newport  conglomerate,  and  opposed  the  view  that  the  pebbles  had 
ever  been  elongated  by  pressure,  but  that  these  forms  were  natural 
shapes  produced  by  beach  action.  (Proc.  Best.  Nat.  Hist.,  Soc, 
xvni,  97-101).  In  the  same  volume,  (p.  224-225),  can  also  be  found 
•ome  remarks  upon  the  conglomerate  of  Harvard,  Mass.,  by  Mr.  L 
S.  Burbank,  in  which  he  claimed  some  very  remarkable  coutortioos 
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and  elongations  of  pebbles  were  to  be  seen.  Tbe  subject  was  also 
earlier  discussed  hy  Professors  Niles  and  Shaler  and  Dr.  Jackson. 
(Proc.  Bost.  Soc.  Nat.  Hist  xv,  1-3). 

The  attention  of  American  geologists  was  first  called  (so  far  as  I 
an\  aware)  to  this  subject  by  Professor  Edward  Hitchcock  in  1859,  in 
a  paper  presented  to  the  American  Association  at  the  Springfield 
Meeting  (Proc.,  xiii,  855),  entitled,  *^  On  the  Conglomerate  near 
Newport,  K  I.,  with  elongated  Pebbles  and  transverse  Joints."  This 
paper  was  not  published.  My  experience  with  this  subject  has  been 
limited,  but  such  as  it  is,  it  would  lead  to  the  conclusion  that 
many  of  the  cases  relied  upon  to  prove  the  indentation,  flattening, 
and  bending  of  pebbles  after  their  deposition  have  been  misinterpre- 
ted. It  was  my  fortune  in  the  summer  of  1874  to  accompany  the 
Assistant  Geologist  of  the  New  Hampshire  Survey  for  some  weeks  in 
the  survey  of  that  state.  This  gentleman,  from  his  association  with 
Professor  Charles  H.  Hitchcock,  was  an  enthusiastic  believer  in  the 
plasticity  and  distortion  of  conglomerate  pebbles,  and  pointed  out 
numerous  examples  of  their  supposed  occurrence.  Not  one  of  these 
examples  seemed  to  me  to  sustain  either  the  premise  or  conclusion, 
the  form  being  such  as  can  be  seen  any  day  on  the  beach  where 
pebbles  of  like  lithological  character  occur.  In  the  summer  of  1877 
the  locality  pointed  out  by  Professor  Yose  was  visited,  but  nothing 
was  found  to  sustain  the  arguments  or  conclusions  of  his  paper. 
Since  that  time  microscopic  sections  of  the  slates  and  so-called  con- 
glomerates mentioned  by  Mr.  Wm  P.  Blake  as  sustaining  his  conclu- 
sions have  been  examined  by  me.  These  are  from  the  Sierra 
Nevada,  and  are  designated  in  his  paper  as  '*  gravestone  slates. "  To 
the  eye  the  so-called  **  conglomerate  made  up  of  flattened  pebbles," 
appears  to  be  composed  of  a  detrital  mud  holding  fragments  of  argil- 
lite.  Microscopic  examination  shows  that  the  rock  is  composed  for 
the  most  part  of  diabase  detritus.  The  crystals  of  augite  remain 
very  perfect  in  most  cases,  and  no  mark  of  distortion  by  pressure  was 
seen  anywhere.  The  evidence  is  very  strong  that  this  was  deposited 
as  a  mud  flow.  While  in  general  the  longer  axis  of  the  fragments 
and  crystals  is  parallel  with  the  lines  of  flow,  many  examples  of 
crystals  and  fragments  arranged  at  all  angles  were  seen.  As  far  as 
can  be  told  by  a  microscopic  examination  of  Mr.  Crosby's  "pinite 
schist,"  it  is  the  same  as,  or  similar  to,  the  Califomian  rock  spoken  of 
above.  From  the  specimen  exhibited  I  hardly  think  any  mineralogUt 
would  call  tbe  fragments  serpentine,  neither  is  it  evident  that  any 
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chemical  analysis  is  able  to  prove  that  a  mineral  aggregate  is  a  simple 
mineral  (pinite). 

Forms  that  are  more  curved  and  irregular,  elongated  and  distorted, 
than  any  that  I  have  seen  in  the  conglomerates,  have  been  picked  up 
by  me  on  the  sea  beach  and  preserved  for  inspection  at  the  Museum 
of  Comparative  Zoology.  That  these  forms  are  products  of  frac- 
turing and  wearing  b  shown  by  the  absence  of  any  signs  of  twist- 
ing of  the  laminae  and  by  the  stratification  (in  the  stratified  speci- 
mens) being  continuous  at  both  ends  and  worn  across  in  the  centre. 
The  lamination  and  stratification  do  not  correspond  with  the  con- 
tours of  the  pebbles.  Attention  is  called  to  this,  lest  it  should  be 
claimed  that  the  specimens  had  been  bent  in  some  conglomerate, 
which  had  since  been  broken  up  and  its  debris  deposited  on  the  shore. 
If  one  listens  to  the  grinding  and  rubbing,  when  even  a  moderate 
swell  strikes  against  the  shingle  he  will  wonder  not  at  the  amount  of 
wear  the  pebbles  show,  but  at  the  smallness  of  it,  compared  with  that 
which  one  might  expect.  This  is  probably  owing  to  the  buoyant 
and  cushioning  effect  of  the  water.  The  wear  is,  however,  sufficient 
to  give  numerous  singular  forms  which  are  directly  proportional  in 
number  to  the  average  force  of  the  waves  beating  upon  the  shingle 
in  question  :  rare  in  sheltered  spots,  quite  common  in  exposed  ones. 

The  pebbles  from  the  conglomerate  that  Mr.  Crosby  has  brought 
before  us  to-night  were  found  on  an  elevation  which  was  evidently  of 
similar  form  during  the  glacial  epoch.  As  this  formed  the  crest 
and  side  of  a  little,  exposed  ridge,  it  was  very  powerfully  abraded. 
The  pebbles  being  of  quartzite  (indurated  sandstone)  have  been  less 
affected  by  weathering  than  most  of  the  pebbles  of  a  different 
nature,  and  therefore  retain  much  of  the  original  glacial  gouging, 
tearing  and  polish  nearly  intact.  As  the  matrix  is  less  resistant  than 
the  pebbles,  the  latter,  besides  having  their  tops  planed  off,  w^re  gen- 
erally more  or  less  rounded  on  their  sides.  This  rounding  naturally 
took  place  where  the  matrix  was  most  continuous  and  abundant,  t.e., 
parallel  to  the  bedding  planes.  Where  the  surfaces  have  been  ex- 
posed to  weathering  since,  the  matrix  has  decomposed,  setting  free 
the  coarse  quartz  sand,  of  which  it  is  largely  made  up.  Certain  of  the 
markings  upon  the  pebbles  that  have  been  ascribed  to  indentation 
have  probably  been  produced  by  the  churning  of  this  sand  by  the 
rain  against  their  sides,  and  by  the  wear  of  the  sand  carried  in  the 
little  streams  produced  by  the  rain.  The  matrix  is  so  closely  adher- 
ent to  the*  tides  of  the  pebbles,  that  oftentimes  the  pebble  will  be 
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broken  before  the  matrix  can  be  removed.  The  pebbles  of  course 
break  with  a  conchoidal  fracture,  and  must  have  done  so  under  the 
pressure  of  the  glacier.  This  fracture  will  account  for  the  peculiar 
form  of  the  upper  surface  of  many  of  these  pebbles.  I  believe  that 
glaciation  and  the  action  of  water  and  sand  since,  have  caused  the 
markings  that  Mr.  Crosby  claims  to  have  been  formed  by  the  pres- 
sure of  one  pebble  into  another  when  plastic,  and  by  the  slipping  of 
one  over  the  oiher. 

As  far  as  I  have  been  able  to  ascertain  by  examining  the  locality 
carefully  several  times,  it  is  true  that  while  these  forms  can  be  seen 
by  the  thousands  on  the  glaciated  surface,  not  one  can  be  found  in 
the  interior  of  the  conglomerate  nor  where  the  surface  was  removed 
some  years  ago  by  quarrying.    While  Mr.  Crosby  contends  that  very 
many  of  the  forms  were  made  by  the  sliding  of  one  pebble  over 
another,  I  can  hardly  imagine  that  so  much  sliding  could  have  taken 
place  at  the  present  surface  and  no  where  else  in  the  conglomerate. 
While  the  bedding  is  uniform  and  inclined  to  the  surface,  the  flattened 
planes  of  the  pebbles  are  generally  parallel  to  this  surface  throughout 
its  contours,  and  the  rounded  edges  conform  in  like  manner  to  it, 
never  extending  below  the  matrix.    These  forms  are  found  on  soli- 
tary pebbles,  in  the  coarse  sandstone  at  this  locality,  on  the  glaciated 
surface  where  we  have  not  the  slightest  reason  to  suppose  any  pebbles 
have  existed  to  indent  them.    The  flattening  (so  called)  has  taken 
place  on  the  upper  surface  while  the  lower  side  of  the  pebble  retains 
its  normal  form.    Many  of  these  pebbles  are  fissured  and  the  fissures 
filled  with  crystalized  quartz.    This  Assuring  it  is  claimed  took  place 
at  the  time  of  the  flattening  and  indentation  of  the  pebbles,  but  I  find 
that  the  supposed  indentation  has  gone  into  the  fissures,  removed  the 
quartz  and  polished  their  walls  at  the  upper  part.     Some  of  the 
polished  forms  that  are  exhibited  to-night  are  in  such  angular  and 
irregular  shapes  that  it  seems  impossible  that  they  could  have  been 
made  by  the  pressure  of  one  pebble  into  another.    As  these  pebbles 
are  composed  of  little  sand  grains  they  are  conglomerates  on  a  small 
scale,  and  doubtless  have  been  compressed  as  any  fragmental  rock  is 
liable  to  be.    The  indentations  supposed  by  me  to  have  been  pro- 
duced  by  pressure  at  this  locality  are  little  rounded  depressions 
entirely  unlike  the  forms  shown  here.    If  the  pebble  had  been  plastic 
and  squeezed,  as  it  is  claimed,  the  grains  of  sand,  being  thus  plastic, 
would  have  been  flattened  and  drawn  out.     Signs  of  the  pressure 
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would  be  readilv  discemable  in  the  stmctare  of  the  pebbles,  bat  I  can 
find  nothing  of  the  kind.  The  sand  grains  are  as  round  as  those 
npon  the  sea  shore. 

The  Tubes  ix  the  Larger  Nectocaltx  of  Abtla 
PEXTAGONA.    By  J.  Walter  Fewkes. 

Th6  course  of  the  chymiferous  tabes  in  the  larger  swimming  bell  of 
Abyla  peutagona  has  never  been  satisfactorily  described.  Leuckart 
gives  the  best  description  of  the  very  peculiar  form  of  these  tubes  in 
the  smaller  bell,  but  simply  says  of  them  in  the  larger  that  **  he  coold 
with  certainty  follow  them  to  the  circular  vessel.*^  In  the  drawing  of 
this  nectocalyx,  which  he  gives  in  his  Zoologische  UntersachungeOy 
Taf.  Ill,  fig.  1,  he  represents  four  of  these  vessels  as  passing  directly 
fix>m  a  common  origin  to  the  circular  tube  just  as  is  the  case  in  a 
simple  hydroid  Medusa. 

Neither  figures  nor  descriptions  by  other  writers  give  a  correct  idea 
of  the  course  of  these  tubes.  In  most  cases,  as  in  the  figures  of 
Abyla  in  the  Oceanic  Hydrozoaof  Huxley,^  they  are  wholly  omitted 
both  in  the  upper  and  lower  nectocalyces.  In  one  figure  KoUiker  * 
gives  a  correct  idea  of  their  origin,  but  the  drawing  was  only  made 
to  illustrate  the  structure  of  the  smaller  bell,  so  that  the  peculiar 
modifications  in  the  course  of  these  tubes  in  the  lower  part  of  the 
larger  bell  were  not  given.  Of  Vogt's  ^  descripdon,  Leuckart  *  says, 
"  Die  Gefasse  der  hintem  Schwimmglocke,  die  von  Herm  Vogt  nicht 
erw'ahnt  werden,  konnte  ich  u.  s.  w." 

Gegenbaur  gives  a  good  description  of  the  branched  vessel  which 
I  have  lettered  e  ^  and  c  K 

As  is  well  known  the  under  side  of  the  lower  nectoca]3rx  of  Abyla, 
as  it  naturally  floats  in  the  water,  forms  a  groove  protected  on  either 
side  by  a  ridge.  From  the  side  of  the  smaller  of  these  ridges  is 
formed  a  plate  under  which  the  stem  of  the  Abyla  is  withdrawn. 
Kolliker  '  gives  a  schematic  drawing  of  the  relation  of  this  plate 
to  the  side  of  the  bell.     The  existence  of  this  plate  causes  certain 

1  Zar  olOiern  KenntDlM  der  Siphonophoren  von  Nlzsa,  p.  U,  18M. 
s  Oceanic  Uydrozoa,  pi.  n,  flg.  1, 1%  2, 2*, 

•  Schwlnimpolypen  oder  Siphonophoren  von  Messina,  Tab.  x,  fig.  2. 
«  8ar  lee  Siphouophores  de  la  Mer  de  lilce. 

•  Siphonophoren  von  Nisza,  p.  14. 

•  Neoe  Ueitriige  zur  naberen  Kenntnisi  der  Siphonophoren,  p.  3S5. 
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deyiations  in  the  normal  course  of  the  chymiferous  tubes  in  the  bell. 
Although  their  course  is  not  so  abnormal  as  that  of  the  tubes 
in  the  smaller  bell,  it  is  still  quite  curious.  Four  chymiferous 
tubes  arise  from  the  single  central  tube  which  communicates 
with  the  stem  cavity  of  the  animal.  Of  these,  three  pass 
directly  to  the  circular  tube  which  they  join,  forming  at  the  point 
of  junction  an  enlargement.  One  of  these  continues  along  on  the 
under  side  of  the  bell,  following  almost  exactly  the  ridge,  which  forms, 
by  being  continued,  the  most  prominent  circumvelar  projection  of  the 
bell.  From  its  junction  with  the  circular  vessel,  where  a  conspicuous 
enlargement  is  formed,  a  secondary  tube  arises  which  extends  along 
the  bell  almost  parallel  with  the  normal  tubes,  and  when  under  the 
junction  of  the  protecting  plate  and  ridge  of  the  bell  enlarges  and 
sends  out  tliree  short  digitate  branches.  I  do  not  know  what  the 
homology  of  this  secondary  tube  is.  At  times  it  arises  not  from  the 
enlargement  but  from  the  vessel  itself.  The  fourth  of  the  four  chym- 
ferous  tubes,  which  arises  from  the  common  junction,  passes  a  short 
distance  down  along  the  bell,  and  then  divides,  one  part  extending  at 
right  angles  across  the  bell  for  about  a  quarter  of  the  distance  around 
the  ncctocalyx,  and  then  turning  again  at  right  angles  goes  on  paral- 
lel to  its  former  course  to  join  the  circular  tube.  An  indistinct  draw- 
ing of  a  part  of  this  tube  can  be  seen  in  one  of  EoIliker*s  plates,  but 
is  not  mentioned  in  the  text.  The  former  of  the  two  branches  into 
which  the  tube  is  divided  extends  directly  on  to  the  vicinity  of  the 
digitate-like  structure  already  mentioned,  but  is  then  not  probably 
joined  to  it.  Gegenbaur  leaves  nothing  new  to  be  said  of  this 
abnormal  vessel. 

Such  is  the  course  of  the  tubes,  not  in  a  single  specimen 
alone,  but  in  hundreds  of  Abylae,  as  studied  when  alive  or  when 
acted  upon  by  reagents.  The  tendency  of  the  chymiferous  tubes  of 
the  Acalephae  to  vary  in  their  course  is  well  known.  The  constancy 
of  form  in  this  case  seems  to  indicate  that  it  is  an  anatomical  peculi- 
arity of  the  bell.  The  plate  which  covers  the  stem  when  it  is  drawn 
to  the  side  of  the  bell,  into  the  longitudinal  canal,  is  not  a  *'  deck- 
stiick  "  nor  homologous  to  these  structures.  The  existence,  however, 
of  this  plate  or  so-called  canal,  is  no  doubt  the  cause  of  the  peculiar 
variation  of  the  tubes  from  the  usual  arrangement. 

If  we  look  for  the  homological  solution  of  this  plate  we  may  con- 
clude that  it  is  the  recurved  extended  edges  of  the  ridge  rising  on  the 
side  of  the  groove,  which  shelters  the  contracted  stem.     Similar 
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ridges,  less  developed  to  be  sure,  are  found  in  all  the  Diphyidae. 
Perhaps  no  where  is  this  development  carried  so  far  as  in  the  two 
irregularly  circular  lappets  under  the  opening  of  the  bell  in  Epibulla 
(Galeolaria),  which  structures  play  such  an  important  part  in  direct- 
ing the  animal  as  it  darts  back  and  forth  through  the  water. 

The  two-paged  paper  of  McDonald  ^  on  the  nervous  system  in 
Diphyes,  Leuckart  in  his  *'  Bericht, "  rightly  criticizes  as  follows : 
**  Was  McDonald  bei  Diphyesals  Nerven-sy stem  beschreibt,  reducirt 
sich  auf  die  an  die  Schwimm^Iocken  tretenden  und  darauf  sich  ver- 
theileoden  Gefusse."  He  does  not  add  upon  what  ground  he  bases 
such  a  conclusion.  In  Abyla  the  resemblance  of  these  so-called 
tubes  to  a  nervous  system  is  great,  but  we  know  so  little  of  their 
nature,  and  indeed  of  their  course,  even  In  the  distal  swimming  bell 
of  such  a  common  Calycophore  as  Diphyes  Sieboldiiy  that  at  present  any 
generalization  is  premature.  It  seems  to  me  that  these  structures 
are  homologous  to  the  ch}iniferous  tubes  on  account  of  their  position, 
and  origin.  I  cannot  understand,  however,  how  what  McDonald  gives 
''  affords  presumptive  evidence  of  the  existence  of  a  similar  system  in 
other  forms  of  Oceanic  Hydrozoa,  "  as  the  title  to  his  paper  reads. 
In  Physophora,  Halistemma,  Agalma  and  Stephanomia  (Forskalia), 
we  know  that  similarly  placed  structures  in  the  nectocalyces  are 
chymiferous  vessels  similar  to  those  found  in  the  hydroid  Medusa. 
In  Epibulia  (Galcolaria),  the  Calycophore  where  these  structures  in 
the  distal  nectocalyz  have  often  been  described  *  and  figured,  they  are 
without  doubt  true  tubes  as  in  the  Physophoridae  already  mentioned. 
Such  facts  render  it  probable  that  these  are  also  chymiferous  tubes  in 
Abyla. 

Leuckart  says,  *  "  Die  Firste,  die  den  liingskanal  bildet,  ist  ohne 
gef  ass."  The  '*  Ijingskanal,"  if  I  am  not  wrong,  is  the  same  as  the 
cavity  or  canal  on  the  under  side  of  the  larger  nectocalyz,  as  it  gene» 
rally  swims,  one  side  of  which  is  formed  by  what  I  have  called  a  plate. 
Into  this  cavity  the  stem  can  be  drawn.  My  specimens,  which  are 
from  the  Mediterranean,  show  the  rudimentary  tube,  which  I  figur^ 

1  Ann.  and  Mag.  Nat.  Hitt,  114-116. 

s  Gegenbaur.  Beitrfige  cor  nftherea  Kenntnlss  der  Schwlmmpolypen,  1864,  p. 
35,Taf.  zvi.  fig.  8.    Leuckart.    Siphonophoren  von  Nlsza,  p.  23-^,  Tab.  n,  fig.  14. 

Bee  aUo  Zool.  Untersach.  Vogt,  Snr  lea  Siphonophorefl  de  la  Her  de  Nice.  Delle 
Chlaje.    Descris.,  etc.,  v,  p.  136. 

•  Zoologlflche  Untersnchongen,  p.  67. 
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This  rudimentary  tube  runs  directly  under  the  ridge  which  beems  to 
me  the  same  as  that  which  has  the  letter  (c)  in  Leuckart's  figure,  PI. 
Ill,  fig.  6,  Zool.  Untersuch.  The  secondary  tube,  which  originates 
from  an  enlargement  where  the  right  hand  tube,  looking  at  the  lower 
surface  of  the  bell  as  it  swims  in  the  water,  joins  the  circular  yes8el, 
and  which  ends  in  the  digitate  portion  described,  may  also  be  related 
to  this  rudimentary  tube. 

As  the  nectocalyces  of  all  Physophoridae,  exclusive  of  course  of 
Athorybia,  Physalia  and  Bhizophysa,  where  they  do  not  exist,  have 
bilateral  symmetry  as  referred  to  a  plane,  passing  through  ventral 
and  dorsal  line  as  defined  by  Claus  and  Haeekel,^  and  as  the  same 
occurs  also  in  Gleba  (Hippopodius),  and  the  second  nectocalyx  of 
Epibulia  (Galeolaria),  we  have  an  anterior  and  posterior  or  superior 
and  inferior  spheromere  as  well  as  a  right  and  lefl.  These  sphero- 
meres  resemble  each  other,  and  in  most  Siphonophores  have  the  chym- 
iferous  tubes  passing  directly  to  the  circular  vessel,  while  the  lateral 
spheromeres  have  tubes  which  do  not  pass  so  directly,  but  make  a 
curious  turn.  Ahyla  pentagona  does  not  present  in  its  larger  necto- 
calyx a  bilateral  symmetry  of  this  kind  in  its  chymiferous  tubes.  One 
side  of  the  larger  bell,  however,  is  different  from  the  other,  in  that  it 
has  the  longitudinal  canal  (Liingskanal) ,  covered  by  a  plate  into 
which  the  stem  is  withdrawn  on  one  side  which  is  wanting  on  the 
other.  I  propose  to  call  that  the  inferior  side  of  the  large  necto- 
calyx. If  the  float  is  made  out  to  indicate  the  anterior  end  of  a 
Siphonophore  in  the  Physophoridae,  as  to  my  knowledge  it  never 
has  been,  and  if  (as  I  believe),  Leuckart^  is  right  in  consider- 
ing that  the  somatocyst  ("Saflbehalter,"  "Athemhohle,")  of  a  Calyco- 
phore  is  homologus  to  one  of  those  little  blind  tubes  (**  Mantelge- 
fass,")  on  the  median  tube  of  the  nectocalyx  of  an  Agalma,  these  two 
sides  of  the  larger  nectocalyx  of  Abyla  may  be  called  anterior  and 
posterior.  Whether  we  use  the  terms  anterior  or  superior  all  depends 
upon  whether  the  float  indicates  the  anterior  extremity  of  the  stem 
from  which  it  buds  or  the  superior  end  of  the  same,  together  with  a 
true  homology  of  the  regions  of  the  nectocalyx  of  a  Caly cophore.     The 

1  Leackart  led  the  way  to  the  institation  of  the  term  ventral  line  ^hen  he  showed 
that  the  appendages  all  arise  flrom  one  side  of  or  In  a  direct  line  on  the  stem. 
Leuckart.  Zool.  Untersuch,  p.  14.  Archiv  fttr  Naturg.,  18M.— Clans.,  Zeitschr.  fUr 
wise.  Zool.  XXX,  7,  27.— Haeckel.  Znr  Entwick.  der  Siphon.,  p.  12.— Claus,  Halis- 
temma  tegestinum,  p.  6. 

s  Jieuckart.    Zooi<^ische  Untersnchnngen,  p.  10. 

PROOJKBDINOB  B.  8.  X.  H.  —  VOL.    XX.  21  MABOH,  1880. 
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inferior  side  of  the  second  swimming  beU  can  be  distinguished  in  DiphyeB 
Sieholdii  where  two  bounding  ridges  are  continued  on  into  two  pro- 
•  jections.  The  section  thus  marked  out  is  not  a  spheromere,  for  it  has 
no  tube  in  it.  It  is  easily  to  be  recognized  in  £pibulia  (Galeolaria), 
where  it- has  homologous  circular  plates  which  can  almost  close  oyer 
the  entrance  to  the  bell.  In  the  two  larger  nectocaljces  of  Praya  the 
difference  lies  rather  in  the  enlargement  of  the  superior  spheromere 
than  in  any  ridges  with  similar  appendages.  In  the  lai^r  nectocalyz 
of  Abyla  I  thinlc  there  is  nothing  to  represent  the  pair  of  appendages 
to  the  medial  canal  (Mantelgefasse)  which  one  finds  in  Agahna  Saniif 
and  one  of  which  is  represented  by  the  gastric  cavity  in  the  upper, 
smaller  bell.  In  Praya  diphyes}  both  of  the  lai^  bells  have 
these  appendages  present;  in  Praya  maxima.^  however,  it  is  only  in 
the  smaller  nectocalyx  that  this  Mantelgefass  exists ;  a  condition,  as 
far  as  this  is  concerned,  not  unlike  that  in  Abyla.  Among  Physo- 
phoridae  the  difference  between  superior  and  inferior  spheromeres  even 
in  Apolemia  is  very  slight.  In  Agalma,  Agalmopsis  (Stephanomia) 
Halistemma,  Stephanomia  (Forskalia),  and  Physophora  it  is  very 
small.  I  would  limit  this  inferior  side  of  the  bell  in  the  genus  Abyla 
by  the  tubes  which  pass  to  the  circular  tube.  The  smaller  ridg« 
which  lies  midway  between  the  two  larger,  under  which  the  tubes  have 
such  a  modification,  would  then  lie  medially  in  this  side.  About 
a  plane  passing  through  this  line,  or  indeed  any  longitudinal  line  in 
the  larger  swimming  bell  of  Abyla,  no  bilateral  symmetry  can  be  said 
to  exist  as  is  the  case  in  the  tubes  of  the  nectocalyx  of  many  other 
Siphonophores. 

I  do  not  know  what  to  consider  the  homology  of  this  secondary  tube 
in  Abyla.  It  does  not  seem  to  be  homologous  to  a  side  branch  of  a  radial 
tube  as  in  Willia,  or  if  it  is,  that  does  not  explain  the  other  secondary 
branch  already  described,  as  also  its  existence  in  only  one  segment.  A 
fifth  chymiferous  tube  is  a  thing  unknown  in  the  nectocalyces  of 
Siphonophorae.  The  secondary  tube  has  some  likeness  to  that  con- 
necting branch  marked  with  a  little  star  in  Leuckart's  figure,  passing 
over  the  superior  part  of  the  anterior  bell  of  Epibulia  (Galeolaria). 

>  In  my  itadlet  at  YUla  Franca  I  took  P.  moxteia,  P.  tf  ijiAyet,  and  a  third  spedei 
wbleh  I  do  not  know.  I  have  IbUowed  G«genbaiir  In  Ids  distinction  between  these 
twoapeeiee.  Gegenbanr.  BeitrKge  snr  nlheren  Kenntniis  der  Schwlmmpolypen. 
p.  19.— Leaekjut,  Zor  nlheru  Kenntnlss  der  Slphonophoran  von  Nioa.  p.  40.  For 
^fnonoiQj  tee  KofentelB  and  Bhlen.  Zoologiaohe  Beitrttge  pp.  aO-98. 
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I  give  a  figure  of  an  £pibulia  in  my  collection  which  illustrates  this 
point.  An  objection  to  a  comparison  of  this  kind  would  be  that  we 
have  in  one  a  superior  part  of  the  first  nectocalyz,  and  in  the  other, 
the  inferior  of  the  second.  The  two  nectocalyces  of  Diphyes,  Abyla, 
Epibulia  and  Praya,  are  probably  homologous.  The  smaller,  or  an- 
terior as  they  swim,  may  be  called  the  superior,  and  the  larger  the  in- 
ferior nectocalyx.  It  seems  to  me  that  the  terms  superior  and  inferior 
as  applied  to  the  nectocalyces  and  to  the  sides  of  the  same  would  be 
preferable  to  proximal  and  distal,  for  then,  since  we  have  a  right  and 
left  side  to  the  bell,  there  would  be  more  uniformity  in  the  names  of 
different  sections.  A  somatocyst  is,  with  one  exception,  confined  to 
the  superior  bell.  It  is,  however,  almost  impossible  to  homologize  the 
different  spheromeres  of  the  inferior  nectocalyx  of  Abyla,  Diphyes 
and  Epibula.  Along  the  medial  line  of  the  inferior  side  of  Epibula 
passes  a  chymiferous  tube.  Where  is  this  tube  in  Abyla  and 
Diphyes?  I  have  found  nothing  in  either  of  these  genera  to  repre- 
sent a  tube  along  the  medial  line,  and  lying  in  a  plane,  in  refer- 
ence to  which  such  a  bilateral  symmetry  exists  m  we  find  in 
Epibulia. 

Closely  connected  with  the  discussion  of  the  homology  of  the 
chymiferous  vessels  in  Abyla,  the  importance  of  which  in  an  appre- 
ciation of  bilateral  symmetry  among  Siphonopbores  cannot  be  over- 
looked, comes  the  question  of  the  relationship  of  certain  appendages 
to  the  lateral  tubes  in  Apolemia.  These  vessels  I  have  figured  and 
lettered  y  in  figs.  2  and  5.  Leuckart  (Zeitsch.  wiss.  Zool.,  p.  10),  finds 
in  them  the  representatives  of  the  Mantelgefasse  of  Agalma,  Fraya, 
and  Gleba.  He  says:  *'  Bei  Apolemia  werden  diese  Kanale  (Mantel- 
gefasse) von  mehreren  kurzen  fast  zottenfbrmigen  Gefassausstiilpun- 
gen  vertreten,  die  unter  rechten  Winkel  aus  dem  obern  Bogen  der 
Seitengefasse  hervorkommen  und  in  die  Substanx  der  Schwimm- 
glocken  hineinragen." 

I  figure,  I  think  for  the  first  time,  a  single  such  Vessel,  fig.  6/, 
appended  to  the  lateral  tubes  of  Epibulia. 

In  my  figure  of  the  nectocalyx  of  the  Apolemia  I  have  represented 
in  addition  to  these  structures  a  true  Mantelgefass  not  unlike  the 
same  structure  in  Gleba.  It  seems  to  me  more  natural  to  compare 
the  tubular  appendages  in  figs.  2,  6  and  6  with  the  connecting 
branch  k  fig.  5,  than  with  the  so-called  mantle  vessel  which  is  the 
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same  thing  as  the  ■onHttocyi.    I  haTe  not  fimnd  a  like  ccMnpuriacNi 
made  by  oihert. 

EXTLAHATIOB  OF  PLATX  S. 

Fig.  1.    AhfUi  p€mtag<ma. 

Fig.  2.    Nectocalyx  of  Apoiemia  wvaria. 

Fig.  8.    Snperior  nectocalyx  of  EpOmlia  amnmtiaca. 

This  dmring  reprewnts  the  conne  of  the  tubes  in  the  superior  side. 
Fig.  4.    SopCTKir  nectocftljTX  of  EpAmUa  flurniifMgfl. 

This  figure  it  a  riew  from  the  right  side. 
Fig.  6.    loferior  nectocaljx  of  EpSkulia  amromiiaca, 

A  representation  from  the  left  side. 
Fig.  6.    Inferior  nectoeaJjx  of  EpSbmlia  awnuUiaea, 

Seen  from  the  inferior  side. 
Figs.  8, 6,  6,  in  order  to  tToid  a  complicated  figure,  show  only  die  tubes  on  the 
side  towards  the  obeerrer. 

For  the  same  purpose  also  the  tract,  p<d7p,  tentacle,  etc.,  are  not  shown  oo  the 
stem  of  Abyla  near  where  it  leaves  the  longitudinal  canaL 
Fig.  2  is  double  the  natural  size  of  the  specimen  drawn. 
Figs.  1,  8,  4,  6, 6,  are  four  times  the  natural  stie. 

a.  Lateral  chymiferous  tubes. 

6.  Snperior  tubes. 

c  Lateral  chymiferous  Tessel. 

c'.  Branched  tube  peculiar  to  Abyla. 

d.  Origin  of  the  same. 

e.  Inferior  tubes. 

6/.  Secondary  portion  after  division. 

f.  Connection  of  radial  vessels  with  stem  cavity. 

g.  Enlargement  at  junction  of  radial  and  circular  tubes. 
gf.  Secondary  vessel  firom  the  enlargement  g. 

k,  Somatocyst. 

i.  Circular  vessel. 

/.  Appendages  to  the  Uteral  tubes  which  are  in 

k.  Connecting  branches. 

/.  Protecting  plate. 

m.  Circnlar  lappets,  used  to  direct  the  animal  in  swimming. 
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General  Meeting.    November  19,  1879. 

Vice-President  Mr.  S.  H.  Scadder,  in  the  chair.  Forty- 
six  persons  present. 

The  following  candidates  were  elected  to  Associate 
Membership:  Messrs.  Walter  P.  Manton,  E.  Bentley 
Young  and  Prof.  John  M.  Ordway  of  Boston ;  Mr.  Quincy  E. 
Dickennan  of  Soraerville ;  Prof.  C.  H.  Femald,  Orono,  Me. ; 
Prof.  Geo.  H.  Stone,  Kent's  BBll,  Me. ;  and  Mr.  Warren 
Upham,  of  Nashua,  N.  H. 

Mr.  Ernest  IngersoU  gave  a  sketch  of  *the  present  and  past 
distribution  of  the  Oyster  in  the  Gulf  of  Maine  and  adjacent 
coasts. 

Prof.  A.  Hyatt  read  a  paper  by  Mr.  A.  P.  Whitfield  on 
some  remarkable  changes  undergone  by  Lymnaea  megcbsoma 
in  confinement. 

The  following  paper  was  presented  by  title : 

The  Development  of  the  Digestive  Tract  m  Molluscs. 
By  W.  K.  Brooks,  Ph.D.,  Associate  in  Biology,  Johns  Hop- 
kins University,  Baltimore,  Md. 

As  long  as  the  homology  of  the  germ -layers  and  of  the  structures 
derived  from  them  in  the  subordinate  groups  of  Metazoa  remains  in 
uncertaiaty,  any  general  hypothesis  as  to  their  homology  throughout 
the  entire  group  of  Metazoa  is  clearly  premature  ;  and  I  do  not 
think  that  any  one  who  is  acquainted  with  the  recent  literature  on 
the  development  of  Mollusca  will  dispute  the  statement  that  our 
knowledge  of  the  mode  of  origin  of  the  endoderm,  the  digestive 
cavity,  the  mouth  and  the  anus  in  the  various  groups  of  the  Molluscs 
is  at  present  too  fragmentary  and  inconsistent  to  admit  of  any  general 
comparisons. 

While  certsun  observers  state  that  there  is  a  real  invaginate  gas- 
trula  stage  of  development,  others  deny  that  there  is  any  thing  of  the 
kind  in  the  embryology  of  any  mollusc ;  and  of  those  who  describe  a 
more  or  less  modified  gastrula  stage  some  state  that  the  blastopore 
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becomes  the  moiitli,  some  Uiat  it  becomei  tbe  aniu,  some  that  it 
becomes  neither,  and  some  that  it  becomes  both.  In  the  present 
state  of  oar  knowledge  it  is  impoeable  to  wmj  how  £kr  this  bck  of 
agreement  is  doe  to  an  actual  difference  in  the  history  of  the  digesdve 
tract  in  different  molluscs,  and  how  far  to  imperfect  or  erroneous 
obserrations.  That  it  is  in  part  the  result  of  error  is  shown  by  the 
fact  that  the  aoooont  of  the  Tarions  obserrers  who  have  studied  the 
development  of  the  same  mollusc,  are  often  as  oontradictorj  and  irreo> 
oncilable  as  the  p^^ers  on  different  classes  or  orders. 

I  haTe  been  engaged  lately  in  studying  the  embryology  of  a  num- 
ber of  molluscs  belonging  to  different  classes  and  orders,  and  in  a  few 
of  them  I  have  traced  all  the  stages  in  the  formation  of  the  digestive 
tract,  and  have  obtained  results  which  seem  to  me  to  be  perfectly 
satisfactory  and  conclasiye  as  fiur  as  these  forms  are  concerned.  An 
illustrated  paper  which  is  now  in  print,  upon  the  development  of 
the  Oyster,  and  another  which  is  also  in  press,  on  the  development 
of  the  fresh-water  Pulmonates,  will  give  a  detailed  account  of  my 
observations  upon  the  history  of  the  digestive  tract  in  these  forms, 
and  the  present  paper  contains  only  an  outline  statement  of  the 
points  in  regard  to  which  I  feel  certain. 

A  comparison  of  the  papers  upon  the  development  of  the  Pulmon- 
ata  which  have  been  published  within  the  last  few  years  by  Bay  Lan- 
kester,  Babl,  Fol,  Ganin  and  von  Ihering,  will  furnish  an  ample 
reason  for  the  revision  of  the  embryology  of  this  group,  for  there  is 
hardly  a  point  in  the  early  history  upon  which  these  observers  agree. 

The  following  is  a  list  of  those  leading  points  in  the  development  of 
Pulmonates  of  which  I  feel  confident : 

1.  The  polar  globules  make  their  appearance  at  the  formative 
pole  of  the  egg,  and  mark  the  plane  of  first  cleavage,  and  the 
principal  axis  of  the  egg. 

2.  After  the  egg  has  divided  into  four  equal  spherules,  the  proto- 
plasm of  each  spherule  undergoes  a  process  of  segregation;  that  which 
occupies  the  formative  end,  and  which  is  destined  to  give  rise  to  the 
ectoderm,  becoming  quite  transparent,  while  that  which  occupies 
the  nutritive  pole  is  opaque  and  granular. 

8.  The  formative  ends  of  the  four  primary  spherules  separate  aa 
four  micromeres,  while  their  nutritive  ends  become  converted  into 
four  much  lai^r,  opaque  macromeres. 

4.  By  the  division  of  the  micromeres  and  by  the  separation  of 
others  from  the  formative  ends  of  the  macromeres  a  layer  of  cella,  the 
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ectoderm,  is  formed  and  entirely  covers  the  foar  macromercs  except 
at  a  point,  the  blastopore,  which  is  at  the  natritive  pole  of  the  egg, 
and  directly  opposite  the  polar  globules. 

5.  The  four  macromeres  now  become  fused  together,  forming  an 
oval  granular  mass  of  protoplasm,  part  of  which  separates  in  such 
a  way  as  to  form  a  layer  of  cells,  the  endoderm,  arranged  around  a 
primitive  digestive  cavity,  which  opens  externally  at  the  nutritive 
pole  of  the  egg,  through  the  blastopore. 

6.  The  remainder  of  the  granular  mass  divides  up  into  a  number 
of  large  cells  which  are  situated  in  the  body-cavity  between  the  ecto- 
derm and  endoderm. 

7.  These  large  ceRs  are  not  to  be  regarded  as  a  food  yolk,  for  they 
grow  with  the  growth  of  the  embryo,  instead  of  decreasing  in  size, 
and  they  soon  become  united  to  the  surfiice  of  the  digestive  tract  by 
a  layer  of  mesoderm. 

8.  The  neck  which  unites  the  digestive  tract*  to  the  blastopore 
now  lengthens,  its  cavity  becomes  obliterated,  and  the  ectoderm  cells 
about  its  outer  end  become  converted  into  the  shell  area,  upon  which 
the  circular  symmetrical  embryonic  shell  soon  makes  its  appearance. 

9.  The  mouth  originates  as  an  independent  invagination  of  the 
ectoderm,  which  makes  its  appearance  on  the  ventral  surface  of  the 
body,  about  90^  from  the  blastopore,  but  which  is  soon  pushed,  by 
the  growth  of  the  foot,  to  a  point  almost  directly  opposite  the  primi- 
tive opening. 

10.  It  pushes  in  towards  the  digestive  tract  but  does  not  unite  with 
it  until  after  the  blastopore  has  closed  and  become  covered  by  the 
shell. 

11.  The  stomach  cavity  appears  to  be  the  same  as  the  primitive 
digestive  cavity. 

12.  After  the  '*  rectal  plug  "  has  been  formed  by  the  lengthening 
and  closure  of  the  *<  invagination  neck,*'  its  outer  end  moves  from  its 
primitive  position  in  the  centre  of  the  shell  area  to  a  point  on  the 
ventral  surface  between  the  foot  and  the  shell.  Here  it  unites  with 
the  ectoderm  to  form  the  definitive  anus,  and  an  axial  cavity  which 
now  makes  its  appearance  converts  the  rectal  plug  into  the  intestine. 

18.  The  structure  and  history  of  the  shell  area  and  velum  are  sub- 
stantially as  they  have  been  described  by  Ray  Lankester,  and  I  have 
nothing  to  add  to  his  account  of  the  later  stages. 

14.  During  segmentation  the  alternation  of  periods  of  segmenting 
activity  with  periods  of  rest  u  very  conspicuous. 
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In  many  partictilara  the  history  of  the  digestiye  tract  of  the  oyster 
is  quite  different  from  its  history  in  the  Pulmonates,  although  there 
are  also  many  points  of  resemblance. 

The  following  are  the  leading  points  which  have  been  made  out  in 
the  oyster : 

1.  Segmentation  taices  place  in  substantially  the  manner  described 
in  various  Lamellibranchs  |>y  Lov^n,  Rabl,  and  more  minutely  by 
Flemraing,  and  there  seems  to  be  ample  evidence  to  establish  this  as 
the  normal  form  of  segmentation  in  the  whole  class.  It  is  peculiar  in 
this,  that  although  the  egg  is  very  small  and  contains  very  little 
deuteroplasm,  the  greater  part  of  the  yolk  has  the  morphological  with- 
out the  physiological  characteristics  of  a  food  yolk.  Segmentation  is 
restricted  to  the  formative  pole,  and  gives  rise  to  a  layer  of  cells  which 
spreads  down  around  the  single  larger  spherule  at  the  formative  pole; 
this  represents  the  food  yolk,  so  far  as  its  relation  to  the  process 
of  segmentation  ^oes,  although  it  contains  a  single  nucleus,  and 
no  more  food  material  than  is  contained  by  the  segmenting  portion  oi 
the  egg.  A  comparison  of  Flemming's  figures  of  the  process  of  seg- 
mentation in  the  very  small  egg  of  Anodonta,  with  the  figures  which 
Brobetsky  gives  of  the  same  stages  in  certain  prosobranchiato  Gastero- 
pods  whose  eggs  contain  a  large  and  functional  food  yolk  will  show 
this  similarity. 

2.  After  the  segmentation  of  the  formative  pole  has  given  rise  to 
a  layer  of  cells  which  nearly  covers  up  the  single  large  spherule  at 
the  nutritive  pole  the  latter  begins  to  divide,  and  the  egg  at  the  same 
time  becomes  flattened,  and  finally  saucer-shaped,  with  the  concave 
surface  formed  by  a  layer  of  cells  which  have  been  produced  by  the 
division  of  the  single  macromere. 

S.  The  edges  of  the  saucei>shaped  embr}'o  approach  each  other, 
thus  converting  it  into  a  gastrula,  with  a  primitive  digestive  cavity 
and  an  external  opening  or  blastopore. 

4.  The  edges  of  this  opening  continue  to  approach  and  finally 
meet  and  unite,  thus  surrounding  the  endoderm  on  all  sides  by  a 
layer  of  ectoderm,  and  leaving  its  central  cavity  without  an  opening. 

5.  After  the  lips  of  the  blastopore  have  met  and  united  to  close 
the  opening,  its  position  is  indicated  for  a  short  time  by  a  groove  on 
the  outer  surface  of  the  body.  The  two  valves  of  the  shell  make 
their  appearance,  entirely  separate  from  each  other,  at  the  lateral 
edges  of  this  groove,  which  thus  becomes  the  shell  area. 
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6.  The  moath  is  formed  as  an  invagination  of  the  ectoderm, 
directly  opposite  the  region  where  the  blastopore  was  situated  at  an 
earlier  stage. 

7.  The  anus  makes  its  appearance  soon  after,  close  to  the  month, 
and  thei*efore  nearly  opposite  the  position  of  the  blastopore.  The  in- 
testine appears  to  be  formed  by  an  outgrowth  from  the  digestive  tract. 

The  pulmonate  and  the  lamellibranch  are  thus  seen  to  resemble 
each  other  in  having  the  blastopore  converted  into  the  shell  area, 
and  the  mouth  formed  nearly  opposite  by  an  invagination  of  the 
ectoderm. 

In  both  groups  the  anus  is  distinct  from  the  blastopore,  and  is 
formed  after  the  obliteration  of  the  latter  and  the  formation  of  the 
month,  but  the  invagination  neck  of  the  pulmonate  migrates  from  its 
primitive  position  to  the  new  anus,  and  becomes  converted  into  the 
intestine,  while  the  intestine  of  the  oyster  appears  to  have  no  relation 
whatever  with  the  invagination  neck. 

The  critical  discussion  of  these  facts  and  the  comparison  of  them , 
with  other  published  observations  will  be  undertaken  in  another  place 
after  the  figures  of  the  various  stages  have  been  published. 

Mr.  S.  H.  Scudder  offered  a  few  suggestions  concerning 
the  probable  age  of  Haulover  Beach  at  the  head  of  Nantucket 
Harbor. 

The  conformation  of  the  northeastern  part  of  Nantucket  is  very 
peculiar,  the  easterly  extension  of  the  harbor  being  separated  from  the 
ocean  by  only  a  narrow  strip  of  land  on  the  north,  and  by  a  still 
narrower  one  on  the  east.  So  low  and  so  narrow  is  this  strip  next 
the  upper  extremity  of  the  harbor,  that  by  diggin^ir  a  short  and  shal- 
low trench  through  the  sand  dunes,  the  fishermen  have  constructed  a 
very  easy  **  haulover  "  for  their  boats.  The  question  of  opening  this 
narrow  neck  of  land  to  the  free  passage  of  the  sea  has  been  mooted  by 
ofiicers  of  the  U.  S.  Coast  Survey  ;  this,  they  say,  is  both  perfectly 
feasible,  and  could  be  done  at  a  comparatively  small  expense.  It  is 
believed  that  by  means  of  tidal  currents  which  would  naturally  flow 
through  such  an  opening,  the  channels  in  the  present  difficult 
approaches'  to  Nantucket  Harbor  would  be  deepened  and  broad- 
ened. Whether  this  result  would  follow  and  the  Haulover  beach 
remain  permanently  open  would  depend  in  large  measure  upon 
whether  this  neck  of  land  is  as  old  as  the  rest  of  the  island  cr  a  more 


Sendder.]  830  [November  19, 

recent  production  of  tidal  currents.  If  the  pasi»age  has  ever  been 
open  and  afterwards  closed  by  the  action  of  the  sea,  the  same  process 
would  probably  follow  with  an  artificial  breach,  or  at  least  the  cutting 
could  be  kept  open  only  at  a  great  and  constant  expense. 

The  beach  between  the  sea  and  the  harbor  at  this  point  is  nowhere 
more  than  two  or  three  metres  above  high  water,  and  to  all  appear- 
ance is  wholly  composed  of  dune  sands.  There  are,  however,  some 
important  indications  that  it  is  as  old  as  the  island  itself.  Witli  slight 
differences,  consisting  mainly  of  the  greater  or  less  amount  of  clay 
commingled  with  the  gravel,  the  structure  of  the  eastern  bluff  of 
Nantucket  is  essentially  the  same  from  Siasconset  on  the  south  to 
Haulover  Beach  on  the  north.  It  is  interrupted  once  at  Sachacha 
Pond,  where  the  sea  occasionally  sweeps  across  into  the  lake,  but 
there  are  broken  patches  of  the  old  bluff  still  remaining,  and  no  one 
could  believe  that  the  material  underlying  the  low  beach  at  Sachacha 
was  not  so  old  as  that  underlying  the  bluffs  near  at  hand.  The  bluff 
« to  the  north  of  Haulover  beach,  although  at  its  southern  end  formed 
only  of  blown  sand,  is  further  on  identical  in  structure  with  that  to 
the  south  of  the  l^each ;  so  also  is  that  which  skirts  the  head  of  the 
harbor  on  the  northern  side,  where  it  is  full  of  boulders  of  consider- 
able size,  showing  that  the  whole  Coskata  district  to  the  north  was 
formerly  part  and  parcel  of  the  original  island. 

In  this  case,  one  point  of  connection  of  the  two  now  separated 
bluffs  must  have  been  at  Haulover  beach.  Although,  without  further 
testimony,  it  appears  the  more  probable,  it  does  not  follow,  that  the 
present  beach  is  a  remnant  of  the  old ;  since  the  beach  may  have  been 
entirely  destroyed,  and  then,  by  the  changed  action  of  the  sea,  in- 
duced by  some  altered  relations  of  currents,  been  reconstructed. 
There  is,  however,  one  feature  in  the  beach  itself  which  seems  to  pre- 
clude the  latter  supposition ;  for,  near  its  northern  limit,  but  still  far 
from  the  gravelly  cliffs  beyond,  may  be  seen  a  single  small  thin  patch 
of  stratified  clays  underlain  by  layers  of  compat^ted  ferruginous 
gravels,  such  as  could  not  have  been  formed  upon  a  beach  at  or 
above  tide  water,  and  essentially  resembling  similar  patches  in  the 
bluff  further  southward.  The  patch  is  doubtless  the  last  remnant  of 
the  cliff  formerly  existing  here,  but  which  has  been  torn  down  by  the 
sea  upon  one  side  and  the  harbor  upon  the  other.  The  Haulover 
beach  is  therefore  but  a  repetition  upon  a  lutg&r  scale  of  the  Sachacha 
beach  to  the  south. 
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General  Meeting.    December  8, 1879. 

The  President,  Mr.  T.  T.  Bonvi,  in  the  chair.  Twenty- 
mx  persons  present. 

Mr.  J.  W.  Fewkes  showed  portions  of  an  Indian  skeleton 
recently  exhumed  in  Newton,  on  the  banks  of  the  Charles 
River.  With  the  skeleton  was  found  a  box-turtle  shell,  evi- 
dently buried  with  it.  Various  circumstances  indicated  a 
considerable  antiquity. 

Mr.  F.  W.  Putnam  said  that  the  bones  shown  by  Mr. 
Fewkes  were  very  interesting. 

He  gave  several  measurements  of  the  skull  and  long  bones,  which 
had  just  been  taken  by  Mr.  Lucien  Carr,  assistant  curator  of  the  Pea- 
body  Museum  of  Ethnology.  The  skull  was  very  long  and  narrow,  and 
from  its  slight  structure  and  small  deyelopment  of  the  ridges  for 
muscular  attachment  was  probably  that  of  a  woman.  The  condition 
of  the  teeth  and  the  thin  under  jaw  indicated  a  person  far 
advanced  in  life.  The  tibiie  were  remarkably  flattened,  having  an 
index  of  0.52  and  0.58 ;  the  index  of  the  well  known  tibiae  from  the 
River  Bough  Mound  —  the  flattest  yet  known  from  North  America— 
being  0.48,  while  thirty  flat  tibiss  from  mounds  in  Kentucky, 
measured  by  Wyman,  had  an  average  index  of  0.60. 

Mr.  Carr's  measurements  are  :  Length  of  skull,  184  mm.;  breadth, 
128  mm.;  index  of  breadth,  695.  Height  of  person,  5  ft.  6  in.  esti- 
mated from  the  leg  bones. 

Mr.  Putnam  hoped  that  Dr.  Fewkes  would  continue  the  exploration 
of  the  burial  place  he  had  described,  as  the  crania  of  New  England 
Indians  were  very  rare  in  collections  and  they  were  of  great  import- 
ance. The  finding  of  the  shell  of  the  box-turtle  with  the  human 
skeleton  was  of  interest,  as  he  had  found  several  such  turtle-shells  in 
the  graves  of  the  southern  moundbuilders.  The  condition  of  the 
bones,  he  stated,  did  not  always  give  an  indication  of  the  time  which 
had  passed  since  the  burial  of  the  body,  as  difference  of  soil,  of  dryness, 
or  of  moisture,  and  probably  a  difference  in  the  structure  of  the 
bones  themselves,  caused  a  great  variation  in  the  decay  of  skeletons. 
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Mr.  Bouv£  described  the  opening  of  an  Indian  burial 
ground  at  Hingham,  on  the  occasion  of  the  Society's  visit  to 
his  house,  some  twenty-five  years  ago.  The  skeletons  were 
well  preserved,  and  with  them  a  copper  kettle  was  found, 
showing  that  the  burial  had  taken  place  after  the  arrival  of 
the  whites. 

Mr.  F.  W.  Putnam  occupied  the  rest  of  the  eveding  with 
an  account  of  his  explorations  of  the  ancient  mounds  and 
burial  places  in  the  Cumberland  Valley,  Tennessee. 

The  excavation 8  had  been  carried  on  by  himself,  assisted  by  Mr. 
Edwin  Curtiss,  for  over  two  years,  for  the  benefit  of  the  Peabody 
Museum  at  Cambridge.  During  this  time  many  mounds  of  various 
kinds  had  been  thoroughly  explored,  and  several  thousand  of  the 
singular  stone  graves  of  the  moundbuilders  of  Tennessee  had  been  care- 
fully opened.  The  material  obtained  from  the  explorations  is  now 
arranged  and  on  exhibition  in  the  Peabody  Museum.  Mr.  Putnam's 
remarks  were  illustrated  by  drawings  of  several  hundred  objects 
obtained  from  the  graves  and  mounds,  particularly  to  show  the  great 
variety  of  articles  of  pottery  and  several  large  and  many  unique  forms 
of  implements  of  chipped  flint.  He  also  exhibited  and  explained  in 
detail  a  map  of  a  walled  town  of  this  old  nation.  This  town  was  situ- 
ated on  the  Lindsley  estate,  in  a  bend  of  Spring  Creek.  The  earth 
embankment,  with  its  accompanying  ditch,  encircled  an  area  of  about 
twelve  acres.  Within  this  enclosure  there  was  one  large  mound  with 
a  flat  top,  fifteen  feet  high,  one  hundred  and  thirty  feet  long  and  ninety 
feet  wide,  which  was  found  not  to  be  a  burial  mound.  Another  mound 
near  the  large  one,  about  fifly  feet  in  diameter,  and  only  a  few  feet 
high,  contained  sixty  human  skeletons,  each  in  a  carefully  made 
stone  grave,  the  graves  bein^  arranged  in  two  rows,  forming  the 
four  sides  of  a  square,  and  in  three  layers.  From  these  graves  many 
interesting  articles  were  obtained.  The  most  important  discovery  he 
made  within  the  enclosure  was  that  of  finding  the  remains  of  the 
houses  of  the  people  who  lived  in  this  old  town.  Of  them  about 
seventy  were  traced  out,  and  located  on  the  map  by  Prof.  Buchanan 
of  Lebanon,  who  made  the  survey  for  Mr.  Putnam.  Under  the  floors 
of  hard  clay  which  was  in  places  much  burnt,  Mr.  Putnam  found  the 
graves  of  children.  As  only  the  bodies  of  adults  had  been  placed 
in  the  one  mound  devoted  to  burial,  and  as  nearly  every  site  of  a 
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house  he  explored  had  from  one  to  four  graves  of  children  under  the 
clay  floor,  he  was  convinced  that  it  was  a  regular  custom  to  bury  the 
children  in  that  way.  He  al9o  found  that  the  children  had  been  un- 
doubtedly treated  with  affection,  as  in  their  small  graves  were  found 
many  of  the  best  pieces  of  pottery  he  obtained,  and  also  quantities  of 
shell-beads,  several  large  pearls,  and  many  other  objects  which  were 
probably  the  playthings  of  the  little  ones  while  living.  ^ 

A  petition  for  the  formation  of  a  Section  of  Microscopy, 
signed  by  Messrs.  S.  P.  Sharpies,  Samuel  Wells,  B.  R.  An- 
drews, David  Hunt,  Jr.,  and  others,  was  read,  and  the  con- 
sent of  the  Corporate  Members  present  was  given  to  such 
formation. 


General  Meeting.    December  17, 1879. 

Vice-President  Mr.  S.  H.  Scudder  in  the  chair.  Forty-two 
persons  present. 

Mr.  F.  W.  Putnam  made  a  communication  on  the  princi- 
ples involved  in  the  ornamentation  of  the  pottery  of  some 
of  the  ancient  nations  of  America,  with  particular  reference 
to  that  from  the  Cumberland  Valley  in  Tennessee,  and  from 
Nicaragua ;  illustrating  his  subject  by  a  fine  series  of  vessels 
of  various  shapes,  selected  from  the  Peabody  Museum  of 
American  Archaaology  and  Ethnology. 

After  a  general  review  of  the  methods  of  ornamentation  employed 
by  American  nations  of  the  past,  he  showed  that,  by  a  study  of  such 
large  collections  as  those  in  the  Peabody  Museum,  the  artistic  devel- 
opment of  the  ancient  peoples  of  America  was  far  greater  than 
generally  stated  by  writers;  and  that  the  art  of  ornamentation  had, 
in  many  instances,  risen  above  the  simple  patterns  made  by  incised 
lines,  rude  stamps,  and  other  early  and  crude  forms.  Both  in  color 
and  plastic  work,  a  realistic  art  had  been  produced  which  had  often 
resulted  in  conventionalisms  of  great  interest. 

>  A  detailed  sooonntof  this  racploiatton  with  manxillostntions  will  be  found  in 
the  11th  Beportof  the  Peabody  Moieom. 
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He  also  stated  that  a  study  of  this  ancient  pottery,  with 
these  principles  of  conventionalism  borne  iu  mind,  would  not 
only  place  some  of  these  ancient  American  nations  in  a  much  higher 
artistic  period  than  formerly  supposed,  but  would  also  lead  to 
understanding  many  of  thcj  singular  ornaments  on  the  ancient 
vessels,  many  of  which,  without  this  knowledge  of  the  ezutence  of 
realistic  and  conventional  art,  would  be  looked  upon  as  crude  and 
meaningless  attempts  at  ornament,  whereas,  as  he  showed  by  several 
series  of  specimens,  the  simple  knobs  arranged  symmetrically  about  a 
pot  or  water  bottle,  were  instances  of  pure  conventionalism  firom 
realistic  forms,  and  prove  that  a  comparatively  high  attainment  in  the 
decorative  art  had  been  reached. 

A  proper  and  careful  study  of  the  principles  involved  by  this  inter- 
pretation of  the  artistic  development  of  the  ceramic  art  in  America, 
he  thought,  would  in  time  furnish  means  of  making  comparisons  in 
regard  to  the  probable  connection  of  one  ancient  American  nation 
with  another,  and  also  an  understandii^  of  many  of  the  singular 
resemblances  between  widely  separated  peoples.  Still,  he  said,  the 
whole  subject  was  yet  in  its  infancy,  and  the  connection  of  one 
ancient  people  with  another  in  America,  can  at  present  only  be  sug- 
gested from  very  unsatisfactory  data. 

Remarks  were  made  on  the  subject  by  Messrs.  Scadder, 
Hyatt,  and  Austin. 

The  petition  for  the  formation  of  a  Section  of  Microscopy 
presented  at  the  last  meeting,  was  read  a  second  time,  in  ac- 
cordance with  the  By-Laws,  and  received  the  final  assent  of 
the  Corporate  Members  present. 


General  Meeting.    January  7, 1880. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Sixty 
persons  present. 

The  following  gentlemen  were  elected  Associate  Members : 
Messrs.  Charles  H.  Osgood,  D.D.S.,  of  Newton,  and  Jas.  R. 
Nichols,  MJ).,  of  Haverhill,  Alfred  F.  Holt,  MD.,  Frederic 
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Gardiner,  Jr^  of  Cambridge,  Stephen  6.  Deblois,  T.  W.  B. 
Clark,  John  Ritchie,  Jr^  Joseph  Redfeam,  M.D^  Frank 
Billings,  M.D.,  Harold  Chessman  Childs,  and  Prof.  Chas.  U. 
Cross,  of  Boston. 

The  following  papers  were  read : 

Catalogue  of  the  Hummino-birds  (Trochilidae)  in  the 
Museum  of  the  Boston  Society  of  Natural  History.^ 
By  Thomas  M.  Brewer,  M.D. 

The  following  catalogue  of  the  mounted  specimens  of  the  interesting 
family  Trochilidae  has  been  in  the  course  of  preparation  for  more  than 
a  year,  and  its  publication  has  been  delayed,  at  first  in  order  to  have 
the  aid  of  Mr.  D.  G.  Elliot's  Synopsis  of  this  family,  and,  since  tben, 
with  the  view  of  including  the  additional  species  recently  added 
to  the  collection.  During  this  period  the  original  number  of  180 
species  has  become  221 . 

In  the  almost  interminable  task  of  identifying  unfamiliar  or  doubt- 
ful specimens  the  work  would  have  been  impossible  but  for  the  aid  re- 
ceived from  the  courtesy  and  experience  of  Geo.  N.  Lawrence,  Esq., 
of  New  York,  who  has  most  kindly  and  faithfully  examined  and 
passed  upon  a  large  proportion  of  these  identifications. 

lliis  catalogue  follows  the  classification  of  Mr.  Elliot's  Synopsis, 
and  the  names  are  given  in  the  same  order  of  genera  and  species. 
To  the  name  of  each  species  we  have  added  the  corresponding  num- 
ber given  by  Mr.  Elliot  to  his  genera  and  also  that  to  his  species. 
The  former  are  indicated  by  Roman  numerals,  the  latter  by  the  Arabic. 

The  nomenclature  is  identical  with  that  of  Mr.  Elliot's  Synopsis, 
with  three  exceptions.  We  venture  to  retain  the  name  of  AmazUia 
cerviniventris  believing  A .  yuccUaneiuis  of  Cabot  to  be  a  distinct  species. 
And  we  prefer  to  follow  Henshaw  in  regard  to  Selcisphorus  alleni  and 
S.  ru/us.  The  specific  peculiarities  and  distribution  of  these  two 
closely  allied  species  are  greatly  in  need  of  more  light.  What  we 
prefer  to  call  S.  rufas  is,  without  doubt  the  more  northern  species, 
our  examples  being  from  Washington  Territory  and  northern  Cali- 
fornia. All  of  the  La  Fresnaye  examples  in  the  Society's  collection 
marked  as  rufus^  are  apparently  from  Mexico,  and  are  the  S. 
cUleni  of  Henshaw. 

1  This  lilt  has  been  In  tjpe  for  some  months  and  was  revised  by  the  late  Dr. 
Brewer  himself,  who,  however,  intended  a  final  revision,  now  unlbrtanately  im- 
possible. 
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1.  Eutozeres   aqoila    Reichenbach.      (i-l.)      Hab.,  Costa 
Rica  (eastern  side),  Veragua,  Columbia. 

ly  sex  and  locality  not  stated.     1  <f ,  locality  not  given. 

2.  Bhamphodon   naevius   Reich,      (ii-l.)     Hab.,  south- 
eastern Brazil. 

1  cf ,  South  Brazil,  La  Fresnaye;  S  cf,  Brazil;  1  ?,  Brazil;  1,  C.  L. 
Flint,  sex  and  locality  not  stated. 

3.  Glaucis  hirsuta  Boie.    (iv-l.)    Hab.,  Costa  Rica  to  Rio 
de  Janeiro,  Tobago,  Trinidad. 

8,  sex  and  locality  not  stated;  1  9,  locality  not  given;   1  d*,  local- 
ity not  known;  1 .9,  New  Grenada;  2  cf,  Brazil;  1  cf,  Guiana. 

4.  Glaucis  antoniae  Muls.     (iv-d.)    Hab.,  Cayenne. 
1  cf,  Cayenne. 

6.     Glaucis  ruckeri  Gould,     (iv-6.)     Hab.,  Cayenne. 

1  9,  Cayenne. 

6.  Fhaeoptila  sordida  Gould,     (vi-l.)    Hab.,  Mexico. 
2,  sex  and  locality  not  stated. 

7.  Fhaethornis  bourcieri  Gray,      (vii-l.)     Hab.,  Pebas, 
Peru,  Marabitanas. 

2  9,  Guiana. 

8.  Phaethornis  yaruqui  Gould,    (vii-8.)     Hab.,  Ecuador. 
1  9,  locality  not  stated  ;  1,  sex  and  locality  not  given  ;  1  d*,  1  9, 

Quito,  Prof.  Hopkins. 

9.  Phaethornis  gaji  Gray,    (vii-4.)     Hab.,  Trinidad,  Ven- 
ezuela, Eastern  Peru. 

1  cf,  locality  not  stated  ;   1  9,  Bogota ;  1  <f,  New  Granada  ;  1, 
sex  and  locality  not  give. 

10.  Phaethornis    emiliae    Bonaparte,     (vii-5.)      Hab., 
Costa  Rica,  Veragua,  Columbia. 

1  cf,  Cayenne;  1,  cf  Guiana;  1  cf,  Bogota,  Dr.  Bryant 

11.  Phaethornis  augusti  Reich,    (yii-6.)    Hab.,  Venezuela, 
Columbia. 

1  (f ,  1  9,  Central  America.     1,  sex  and  locality  not  stated. 

12.  Phaethornis  pretrii   Gray.      (yii-7.)      Hab.,    Minas 
Geraes,  Bahia,  Brazil. 

2  cf,  Brazil;    1    9,  locality  not  stated;    2,  sex  and  locality 
unknown. 
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ld«    Phaethornis  superciliosus  Swainson.    (vii-8.)   Hab., 
Guiana,  Brazil,  Columbia,  Ecuador  and  Peru. 

1  cf,  Guiana,  La  Fresnaye  ;  2,  Brazil,  La  Fresnaye;  1  cf, 
Guiana,  Dr.  Cragin ;  S  9,  Guiana ;  2  <f ,  Guiana  ;  1,  sex  and  local- 
ity not  stated ;  1  cf,  1  9,  locality  not  given. 

14.    Phaethornis  longirostris  Cab.  &  Hein.   (yii-9.)    Hab., 
Central  Am.,  the  Magdalena,  W.  Ecuador. 

1  9,  locality  not  stated  ;  1  cf ,  1  9,  Guatemala. 

16.  Phaethornis    anthophilus    Gray.      (yii~12.)      Hab., 
Upper  Magdalena,  Tibacuy,  Venezuela. 

1,  Ecuador  ;  I  cf,  Magdalena  Valley  ;  1  9,  New  Granada ;  1,  sex 
and  locality  unknown. 

.  16.    Phaethornis  enrynome  Gray.    (vii-lS.)     Hab.,  Bra- 
zil, southern  portion. 

1,  Brazil,  T.  B.  Peale ;  1,  Dr.  Cragin ;  1  cf ,  1  9,  Rio  de  Janeiro ; 
2,  sex  and  locality  not  given. 

17.  Phaethornis    squalidiis    Reich.       (yii-l4.)      Hab. 
Southern  Brazil. 

^^  cT,  1  9,  Peru. 

18.  Phaethornis  longuemareus  Gray.     (vii-i5.)     Hab., 
Guiana,  Trinidad. 

1,  Brazil,  T.  R.  Peale ;  1  cf,  Rio  de  Janeiro;  1  cf,  Brazil,  8, 
sex  and  locality  not  indicated. 

19.  Phaethornis  adolphi  Gould,    (yn-16.)    Hab.,  Mexico 
and  Central  America. 

1,  sex  not  given,  Brazil,  La  Fresnaye  ;  8,  sex  and  locality  not 
indicated.* 

20.  Phaethornis  griseigolaris   Gould.     (yii«i7.)     Hab., 
Columbia. 

2  cf ,  2  9,  locality  not  given  ;  8,  sex  and  locality  not  indicated. 

21.  Phaethornis  striigularis  Gould.    (yii-18.)     Hab.,  Co- 
lumbia and  Ecuador. 

1,  sex  not  given,  Rio  Napo  ;  1  cf,  interior  of  Brazil. 

22.  Phaethornis  pygmaeus  Bonaparte,     (yii-20.)     Hab., 
Guiana,  Brazil. 

1  cf,  Brazil,  T.  R.  Peale  ;  2  9,  1  cf ,  locality  not  given. 
2S.    Eupetomena  macroura  Bon.     (yiii-l.)     Hab.,   Cay- 
enne, Brazil. 

1  cf,  Guiana,  La  Fresnaye  ;  1  juv.  cf ,  Bahia;  1  cf,  Minas  Geraes; 
1  cf ,  no  locality ;  4,  sex  and  locality  unknown. 
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24.    Sphenoprootus    pampa     Gould.      (ix-l.)       Hab., 
Guatemala.    . 

3  ?,  locality  not  stated ;  1  cf ,  1  9,  Guatemala. 
26.    Sphenoprootus  curvipennis  Gould.    (ix>-2.)    Hab., 
Mexico. 

1,  sex  and  locality  not  given,  La  Fresnaye.    1  <f,  Potrero,  Mex- 
ico;  1  9f  Xalapa,  Mexico,  Dr.  Bryant. 

26.  CampylopteruB   largipennis   Cab.  &  Hein.     (x-l.) 
Hab.,  Guiana. 

1  df  Cayenne,  La  Fresnaye;  1  9,  Tobago,  La  Fresnaye;  1  juv. 
Cayenne,  Benjamin  ;  8  <f,  1  9,  Cayenne. 

27.  Campylopterus     rufus     Lesson.        (x-S.)        Hab. 
Guatemala. 

1  9,  Guatemala. 

28.  Campylopterus   laBolua  Bon.    •  (x-5.)      Hab.,  Vene- 
zuela, Columbia,  Ecuador. 

1  cf,  1  9,  Jamaica,  La  Fresnaye;    2  cf,  Bogota;  1  juv.,  1   9, 
New  Granada. 

29.  Campylopterus  hemileueurus  Cab.  &  Hein.    (x-6.) 
Hab.,  Mexico  to  Veragua. 

1  <f,  locality  not  given,  La  Fresnaye  ;  1  <f ,  Cordova,  Mexico  ; 
1  9,  Jalapa  ;  1  cT,  S.  A.,  La  Fresnaye  ;  2  <f,  locality  not  indicated. 
SO.    Campylopterus  ensipennis  Lesson,   (x-7.)    Hab.,  To- 
bago, Venezuela. 

1  9,  Antilles,  La  Fresnaye  ;  1   cf,  Antilles  ;   2,  sex  and  locality 
not  indicated. 

81.    Aphantochroa  cirrochloris  Gould,     (xi-2.)      Hab., 
BraziL 

2  cf,  1  9,  Brazil. 

82.    Caeligena  olemenoiae  Lesson,    (xii-l.)    Hab.,  Mexico. 

1  cf,  Mexico,  La  Fresnaye  ;  2  cf ,  1  9,  Mexico. 
88.    Caeligena    henrici  Cab.  &  Hein.      (xii-2.)      Hab., 
Guatemala. 

1  cf,  Guatemala,  La  Fresnaye;   2  cf ,  1  9,  1  cf  juv.,  locality  not 
given  ;  1  9,  Xalapa,  Dr.  Bryant. 

84.    Caeligena  viridipallens  Bourc.  &  MuIb.  (xn-S.)   Hab., 
Guatemala. 

2  cf ,  Mexico  ;  2,  sex  and  locality  not  stated. 

86.    Lamprolaema  rhami  Beich.    (xiii-l.)    Hab.,  Mexico, 
Guatemala. 

2  cf ,  Mexico,  La  Fresnaye ;  4,  sex  and  locality  not  stated. 
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86.  Oreotroohiliis  pichincha  Bon.    (x¥-l.)    Hab.,  Ecua- 
dor, volcanoes  of  Pichincha  and  Cotopaxi. 

1  cf,  Mt.  Pichincha,  La  Fresnaje  ;  4  c^,  Ecuador;  2  ?,  Ecuador. 

87.  Oreotrochllus  chimborazo   Gould,     (xy-2.)     Hab., 
Ecuador,  volcano  of  Chimborazo. 

1  cf ,  1  ?,  locality  not  stated  ;  1  c^,  Ecuador,  Prof.  Orton. 

88.  Oreotrochllus  estellae  Gould.    (xv-S.)    Hab.,  Bolivia, 
Peru. 

1  cf ,  1  9,  Lake  Titicaca,  Peru,  S.  W.  Garman. 

89.  Oreotrochllus  leucopleurus   Gould,     (xy-4.)    Hab., 
Chili. 

1  9,  Chili,  Lieut  GiUiss;  1  <f.  Chili. 

40.  Lampornls  vlolioauda  EUiot.     (xvi-l.)     Hab.,  Bra- 
zil, Venezuela,  Guiana,  Panama,  Columbia. 

1  cf,  Surinam,  Dr.  Cragin  ;  1   6  juv..  Dr.   Cragin  ;   2  cf ,  19, 
Bogota  ;  1  cf  juv.,  Columbia  ;  1  9,  Antilles,  La  Fresnaye. 

41.  Lampornls  mango  Gosse.     (xvi-2.)    Hab.,  Jamaica. 

1  cf,  Florida,  La  Fresnaye  ;  1  cf ,  Jamaica  ;  1  cf,  Jamaica,  Dr. 
Br}'ant. 

42.  Lampornls  prevostl  Gould.    (xvi-S.)     Hab.,  Mexico 
and  Central  America  to  Costa  Rica. 

1  cf,  Venezuela;  1  9,  locality  not  given. 
48.    Lampornls  vlrldls  Gould,     (xyi-4.)     Hab.,    Porto 
Rico. 

1  cf ,  Porto  Rico,  Bryant. 
44.    Lampornls  gramineus  Gould.'  (xyi-6.)    Hab.,  Guiana,. 
Venezuela. 

1  cf,  Guiana,  La  Fresnaye;  2  9,  2  cf ,  1  juv.,  locality  not  given; 
1  cf,  1  juv.,  Surinam,  Dr.  Cragin;  1  cf,  St.  Domingo,  La  Fresnaye. 
46.    Lampornls  domlnloub    Elliot,      (xvi-8.)     Hab.,  St. 
Thomas,  St.  Domingo,  Porto  Rico. 

1  cf,  Hayti;  19,    St.  Domingo;  1  cf,  locality  not  given;  1  9, 
1  <f ,  Porto  Rico. 

46.  Eulampis  holosericeus  Gould.     (xyii-i.)     Hab.,  St. 
Thomas,  St.  Croix,  Martinique,  Dominica,  Santa  Lucia. 

1  cf,  Caribbee  islands,  La  Fresnaye;  2  cf,  Martinique;  1  cf  juv., 
locality  not  given. 

47.  Eulampis  jug^arls  Gould,     (xvii-2.)     Hab.,  Nevis, 
Martinique,  Dominica,  Santa  Lucia. 

1  cf,  Gtuana,La  Fresnaye;  3  <;,  locality  not  given. 
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48.  Lafresnaya  flavicaudata  Reich,  (xviii-l.)  Hab., 
Colambia. 

1  <f ,   19,  Columbia,  La  Fresnaye;  2  cf ,  2  9,  Santa  F^  de  Bo- 
gota. 

49.  Itafresnaya  gayi  Bon.  (zviii~2.)  Hab.,  Veneznela 
and  Ecuador. 

2  cf ,  1  9,  Ecuador;  1  cf,  Ecuador. 

50.  Chalybura  buffoni  Reich,  (xix-1.)  Hab.,  Venezuela 
and  Columbia. 

*    1  cf,  2  9,  locality  not  given;  1  cf,  Columbia,  Dr.  Heermann. 

61.  Chalybura  caeruleiventris  Cab.  and  Hein.    (xix-^.) 

Hab.,  Columbia. 

1  cf,  1  cf  juv.,  locality  not  given. 

62.  Florisuga  mellivora  Bon.  (xz~l.)  Hab.,  Central 
America,  Columbia,  Peru,  Tobago,  Trinidad,  Venezuela,  Guiana,  etc. 

2  cf,  2  9,  Bogota;  1  cf,  1  juv.,  Surinam,  Dr.  Cragin;  1  cf,  6  9, 

1  juv., Cayenne ;  1  9,  Cayenne,  La  Fresnaye ;  1  <f ,  Guiana,  La  Frea- 
naye. 

68.    Florisuga  fusca  Reich,     (xx-2.)    Hab.,  Brazil. 

1  cf,  Brazil,  La  Fresnaye;  1  cf,  Brazil,  T.  R.  Feale;  1  9,  Brazfl; 
S,  sex  and  locality  not  given. 

64.  Fetasophora  anais  Gould,  (xxi-l.)  Hab.,  Venezuela, 
Columbia,  Ecuador,  Peru,  and  Bolivia. 

1  <f,  Columbia,  La  Fresnaye;  2  cf,  Bogota;  1  cf,  1  9,  1  juv.,  lo- 
cality not  indicated. 

66.  Fetasophora  thalassina  Gould,  (xxi-2.)  Hab.«  Mex- 
ico and  Guatemala. 

1  (f ,  Mexico,  La  Fresnaye;  3  cf ,  2  9,  Mexico. 

66.  Fetasophora  osranotis  Bon.  (xxi-8.)  Hab.,  Costa 
Rica,  Veragua,  Venezuela,  Columbia,  Ecuador,  Pern. 

1  cf,  Venezuela;  1  <f,  Ecuador;  1  <f ,  1  9,  locality  not  stated. 

67.  Fetasophora  serrirostris  Bon.  (xxi--5.)  Hab.,  Bra- 
zil, Bolivia.  ^ 

1  cf,  Brazil,  La  Fresnaye;  2  cf ,  1  9,  Dr.  Reinwardt;  1  cf,  1  9, 
Brazil,  T.  R.  Peale;  2  9,  Brazil;  1  cf,  Surinam,  Dr.  Cragin;  1  <J, 
locality  not  stated. 

68.  Fetasophora  delphinae  Bon.  (xxi-6.)  Hab.,  Trini- 
dad, Central  America,  Guiana,  Venezuela,  Peru,  Columbia,  Ecua- 
dor. 

1  cf,  Columbia,  La  Fresnaye;  1  9,  Bogota;  1  juv.,  Caracas - 

2  (f ,  2  9 ,  locality  not  stated. 
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69.    Panoplites  jardinl  Gould,    (xxii-l.)    Hab.,  Ecuador. 

1  <f ,  Ecuador,  Dr.  Bryant 

60.  Panoplites  flavesoenfl  Gould,     (xxii-2.)     Hab.,  Co- 
lumbia, Ecuador. 

2  cf,  2  9,  Bogota. 

61.  Phaeolsema  rubinoides  Heich.    (xxiii-i.)    Hab.,  Co- 
lumbia. 

2,  sex  not  indicated.  New  Grenada ;  1  <^,  Bogota,  Dr.  Bryant. 

62.  Phaeolaema  aequatorialis  Gould,    (xxiii-2.)     Hab., 
Ecuador. 

1,  sex  unknown,  Ecuador. 

68.    Clytolaema  rubinea  Gould,    (xxiv-l.)    Hab.,  Brazil. 

1  $,  South  Brazil,  La  Fresnaye;  1  9,  Brazil,  T.  B.  Feale;  1 

S  juT.,  2  9,  Brazil ;  2  (^,  1  9,  locality  unknown. 

64.    Eugenes    fulgens    Gould,     (xxvii-l.)     Hab.,  Texas, 

Mexico,  Guatemala. 

1  <f ,  Mexico,  La  Fresnaye ;  8  <f ,  2  9,  Mexico. 

66.    Heliodoxa    jacula   Gould,     (xxxi-l.)      Hab.,  Costa 

Rica,  Yeragua,  Columbia. 

1  cf ,  Bogota ;  1  cf ,  Napo. 

66.  Heliodoxa  leadbeateri  Gould.   (xxxi-S.)   Hab.,  Ven- 
ezuela, Columbia,  Peru,  Bolivia. 

2  <f ,  1  9,  Venezuela;    1  <f,  19,  Columbia;  1  9,  Bogota,  Dr. 
Bryant. 

67.  Pterophanes  temminokii  Gould,    (xxxii-l.)    Hab., 
Columbia,  Ecuador,  Peru,  Bollyia. 

1  <f ,  Bogota,  La  Fresnaye;  1  9,  8  cf,  Bogota. 

68.  Patagona  gigas    Gray.      (xxxiii-l.)      Hab.,    West 
coast  of  S.  A.  from  Ecuador  to  ChilL 

1  (f,  1  9,  Chili,  La  Fresnaye;  1  <f.  Chili;  2  cf ,  1  9,  Peru;  1  9, 
Dr.  Cragin ;  1  cf ,  locality  not  given. 

69.  Docimastes    ensiferos    Gould,      (xxxiv-l.)      Hab., 
Columbia,  Ecuador,  Peru. 

1  cf,  1  9,  Bogota,  La  Fresnaye;  1  <f ,  juv.,  Ecuador;  2  cf ,  1  9, 
locality  not  given. 

70.  Helianthea   typioa    Gould,     (xxxyi-2.)     Hab.,   Co- 
lumbia. 

1  <f,  2  9,  La  Fresnaye;  2  cf,  2  9,  locality  not  given. 

71.  Helianthea  bonapartii  Gould,      (xxxyi-8.)     Hab., 
Columbia. 

1  cf,  Bogota,  La  Fresnaye;  2  cf ,  8  9,  locality  not  designated. 
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72.  Helianthea  lutitiae  Gould,    (xxxyi-5.)    Hab.,  Ecua- 
dor, Volcano  of  Purac^,  near  Popayan. 

2  (^,  1  9,  Ecuador. 

73.  Bourcieria  fulgidigiila  Gould,     (xxxvii-4.)     Hab., 
Ecuador. 

3,  sex  and  locality  not  stated. 

74.  Bourcieria  torquata  Grould.    (xxxyii-5.)    Hab.,  Co- 
lumbia. 

1  cf ,  Bogota;  1  cf,  juv.,  Ecuador;  1  <^,  Popayan;  1  cT,  2  9,  local- 
ity not  given. 

76.    Bourcieria  wilsoni  Bon.    (xxxYn-7.)    Hab.,  Colum- 
bia, Equador. 

2  cf ,  locality  not  given. 

76.  Bourcieria  prunelli  Bon.     (xxxyii~10.)      Hab.,   Co- 
lumbia. 

1  9,  Bogota;  2  cf,  Columbia. 

77.  Bourcieria  columbiana  Elliot.     (xxxvii-l2.)     Hab., 
Columbia. 

1  cf,  2  9,  Bogota. 

78.  Hemistephania  Johannae  Beicb.   (xxxvni-i.)   Blab., 
Columbia. 

1  (f,  Bogota;  1  <^,  locality  not  given. 

79.  Hemistephania  ludoviciae  Reich.   (xxxviu>2.)^Hab., 
Columbia. 

2,  sex  and  locality  not  given. 

80.  Hemistephania    reotirostris   Elliot.     (xxxviii-S.) 
Hab.,  Ecuador. 

1  cf ,  Ecuador,  Dr.  Bryant. 

81.  Floricola  longirostris  Elliot    (xxxix-l.)   Hab.,  Mex- 
ico, Central  America,  Trinidad,  Venezuela,  Guiana,  Columbia,  etc. 

1  cf,  Cayenne,  La  Fresnaye;  1  cf ,  Trinidad,  La  Fresnaye;  1  cf , 
Columbia;  1  cf ,  Bogota,  Dr.  Bryant. 

82.  Floricola  constanti  Elliot.    (xxxix-S.)    Hab.,  Guate- 
mala and  Costa  Rica. 

1  cf,  locality  not  given;  1  9,  Guatemala. 

83.  Lepidolarynx  mesoleucus   Reich,     (xr-l.)     Hab., 
Brazil. 

1  cf,  1  <f  juv.,  Brazil;  1  cf ,  4  9,  locality  not  known. 
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84.    Heliomaster  furcifer  Elliot.     (xli-i.)     Hab.,  Brazil 
and  Paraguay. 

1  cf,  1  9,  locality  not  given. 

86.    Heliotrypha  exortis  Elliot    (xlii-2.)     Hab.,  Colom- 
bia, Ecuador. 

1  cT,  Bogota,  La  Frosnaye;  1  cf ,  1  ?,  1  d*  jav.,  Bogota;  1  <f,  1  ?, 
locality  not  stated. 

86.  HeliangelQB  olarissae  Bon.    (xliii  l.)    Hab.,  Colum- 
bia. 

2  (^,  Columbia,  La  Fresnaye;  2  cf,  1  9,  Bogota;  2  9,  1  jut., 
New  Grenada. 

87.  Heliangelus   strophianus    Bon.     (xlui-2.)      Ebib., 
Ecuador. 

4  cT,  Ecuador. 

88.  TJrosticte  benjamini  Gould,  (zliv-2.)  Hab.,  Ecuador. 
1  (^,  locality  not  given.    1  9,  1  cf^  Ecuador,  Prof.  Orton. 

89.  Eustephanus  galeritus  Reich.    (xlv-I.)    Hab.,  Chili, 
Juan  Fernandez. 

1  d*,  Juan  Fernandez,  La  Fresnaye;  1  9,  Juan  Fernandez;  1  <f. 
Terra  del  Fuego,  La  Fresnaye;  1  9,  Chili,  T.  R.  Peale,  1  <f,  1  9, 
Chili,  M.  Yattemare ;  2  cf ,  2  9,  locality  not  given. 

90.  EustephanuB  fernandensis  Reicb.     (xlv-2.)    Hab., 
island  of  Juan  Fernandez. 

1  d*,  Juan  Fernandez,  La  Fresnaye;  1  cf,  1  9,  Juan  Fernandez. 

91.  Topaza  pella  Gray.     (xlvi-I.)     Hab.,  Cayenne,  Trini- 
dad, Brazil,  Amazon. 

1  9,  Surinam,  La  Fresnaye;  1  9,  Trinidad,  La  Fresnaye;  1  cf, 
Guiana,  La  Fresnaye ;  1  d,  Guiana;  1  9,  1  cf,  Surinam,  Dr.  Cragin, 
1  cf ,  8  9 ,  locality  not  given. 

92.  Aithurus  polytmus  Cab.  and  Hein.    (xlvii>1.)    Hab., 
Jamaica. 

1  cf,  Jamaica,  La  Fresnaye;  1  <f ,  19,  Jamaica,  Dr.  Bryant; 
1  cf  juv.,  1  9 ,  Jamaica. 
98.    Thalurania  glaucopis  Gould,    (xlix-1.)   Hab.,  Brazil. 
I  cf,  Brazil,  La  Fresnaye;  1  9,  Brazil,  T.  R.  Peale ;  4  d*,  2  9, 
locality  not  given. 

94.    Thalurania  colombioa  Gould,    (xlix-2.)    Hab.,  Costa 
Rica,  Veragua,  Panama,  Columbia. 

1  <f,  1  9,  Bogota;  1  juv.,  1  9,  Bogota,  Dr.  Bryant;  1  cf ,  Pan- 
ama, Fh>£  Hopkina. 
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96.  Thalorania  furcata  Goold.    (xlix  3.)    Hab.,  Guiana. 
2  <ff  Brazil,  La  Fresnaye;  1  ?,  2  </,  no  locality. 

06.    Thalurania    nigrofasciata   Bon.      (xlix-5.)      Hab., 
Ecuador  and  Peru. 

1  (^,  1  9,  Napo ;  1  cf ,  Rio  Negro ;  8  cf,  locality  not  given. 

97.  Thalurania  eriphile  Bon.     (xlix-9.)     Hab.,  Brazil, 
Ecuador,  Columbia. 

1  cf,  1  9,  Brazil;  1  cf,  Ecuador;  1  cf,  locality  not  given. 

98.  Thalurania  bicolor  Elliot.    (xlix-11.)     Hab.,  Brazil, 
island  of  Dominica. 

2  cf,  2  $,  Brazil;  1  <f,  Cayenne. 

99.  Mellisuga  minima  Bon.     (l-1.)    Hab.,  Jamaica,  St. 
Domingo. 

1  9,  Jamaica;  1  9,  St.  Domingo;  1  cf,  St.  Domingo,  Bryant. 

100.  Troohilus  colubris  Linnaeus,    (lii-1.)      Hab.,  East- 
ern North  America,  Mexico,  Central  America. 

2  cf,  U.  S.,  La  Fresnaye;  S  9, 1  cf ,  locality  not  given ;  1  cf ,  1  9, 
1  juv.,  Mass. 

101.  Troohilus  alezandri  Bourc.  and  Muls.  (lii-2.)  Hab., 
California  and  Mexico. 

1  9,  Mexico. 

102.  Calypte  COStae   Gould.      (lhi-I.)      Hab.,   California 
and  Mexico. 

1  cf,  California;  1  cf ,  Mexico. 
108.    Calypte  annae  Gould,     (liii-2.)     Hab.,  Mexico  and 
California. 

1  cf,  California,  La  Fresnaye;  1  cf,  California,  Samuels;  2  cf, 
1  9,  California. 

104.     Selasphorus   platycercus    Bon.     (Liy-2.)      Hab., 
Guatemala,  Mexico,  Rocky  Mountains  to  Utah. 

1  cf,  Mexico,  La  Fresnaye;  1  cf,  Guatemala;  8  9,  locality  not 
known;  1  9,  Mirador,  Mexico,  Dr.  Bryant. 

106.    Selasphorus   rufus    Audubon.     Selasphorus  henshawi 
Elliot.      (Liy-5 .)    Hab.,  California  to  Nootka  Sound. 

106.  Selasphorus  alleni  Henshaw.  Selasphorus  rufus  Elliot. 
(Liy-7.)    Hab.,  California. 

2  cf ,  La  Fresnaye ;  1  juv.,  1  9,  locality  not  given. 

107.  Atthis  heloisae  Reich.    (lvi-1.)    Hab.,  Mexico. 

1  cf,  Mexico,  La  Fresnaye;  2  cf ,  Guatemala;  S  9,  locality  not 
known. 
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108.  Stellula    calliope  Gould.     (lvii-I.)    Hab.,    Mexico, 
CaliiorDia. 

1  cf,  California;  C.  A.  Allon. 

109.  Bhodopis  vesper  Gould,    (jlviii-1.^    Hab.,  Peru. 
4  (f ,  1  9,1  juv.,  Peru. 

110.  Heliactin  comuta  Bole,    (lix-1.)    Hab.,  Brazil. 

2  d*,  Brazil,  La  Fresnaye ;  1  9,  Minas  Geraes;  2  9,  locality  not 
given. 

111.  Calothoraz  pulchra  Gould,    (lz-1.)    Hab.,  Mexico. 

1  df  locality  not  stated. 

112.  Calothorax  luoifer  Gray,     (lx-2.)     Hab.,    Jalapa 
and  Cordova,  Mexico. 

2  cf,  Mexico,  La  Fresnaye;  1  cT,  2  9,  Mexico. 

118.    Acestrura  mulsanti  Gould,     (lxi-1.)    Hab.,  Colum- 
bia, Ecuador,  Peru. 
1  (f,  2  9,  Bogota. 
114.    Acestrura  heliodori  Gould.     (lxi>8.)     Hab.,  Vene- 
zuela, Columbia. 

1  cf,  Bogota,  La  Fresnaye;  2  9,  Bogota;  1  cf,  Columbia;   1  <f, 
locality  unknown. 

116.    Chaetocercus  jourdani  Gray.    (lxii-I.)    Hab.,  Trin- 
idad. 

1  cf ,  Trinidad,  Dr.  Bryant. 

116.  Chaetocercus  rosae  Cab.  and  Hein.  (lxii>2.)    Hab., 
Venezuela. 

1  <f,  Venezuela,  La  Fresnaye;  2  cf,  2  9,  Caracas. 

117.  Thaumastura  cora  Bon.    (lxiii-1.)    Hab.,  Peru. 

2  <f ,  1  9 ,  locality  not  given. 

118.  Dorlcha  enicura  Reich.    (lxiv-I.)    Hab.,  Guatemala. 
1  cf,  Brazil,  La  Fresnaye;  1  cf,  Guatemala;  8  9,  2  9,  locality 

not  known. 

119.  Doricha  elizae  Gould,    (lxiv-2.)    Hab.,  Mexico. 
1  (f,  Jalapa;  1  9,  locality  not  known. 

120.  Doriclia   eyel3mae   Gould.      (Lxiy-4.)      Hab.,  Ba- 
hamas. 

1  cf,  1  9,  Nassau,  Bahamas,  Cory. 

121.  Doricha  lyrura  Gould.    (Lxiy-5.)    Hab.,  Bahamas. 
1  cf,  1  9,  1  juv.,  Bahamas,  Bryant. 

122.  Myrtis  fisuiny  Beich.     (lxy-I.)     Hab.,  Ecuador  and 
Peru. 

1  <f ,  locality  not  given. 
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123.  Tilmatura  duponti  Cab.  and  Hein.    (lxvi-1.)    Hab., 
Guatemala. 

2  d*,  2  9,  Guatemala. 

124.  Calliphlox   amethystina   Reich,     (lxix-1.)    Hab., 
Trinidad,  Venezuela,  Brazil. 

2  9,  Brazil,  LaFresnaye;  1  cf,  Brazil,  T.  R,  Peale;  1  cT,  1  9, 
Guiana;  1  <?,  Brazil;  1  9,  Surinam,  Dr.  Cragin;  2  cf,  locality  not 
given. 

125.  Lophomis  stictolophus  Salvin  and  Elliot,  (lxx-1.) 
Hab.,  Venezuela,  Columbia,  Ecuador. 

1  cf ,  1  9 ,  locality  unknown. 

126.  Lophomis  ornatus  Gould,     (lxx-4.)     Hab.,  Trini- 
dad, Venezuela,  Guiana. 

1  c^,  Guiana,  La  Fresnaye ;  1  cf,  2  9,  Cayenne ;  1  (^,  Trinidad  ; 
1  d",  locality  unknown. 

127.  Lophomis    magnifious    Gould,      (lxx-6.)      Hab., 
Brazil. 

1  cf,  Brazil,  La  Fresnaye;  2  cf,  2  9,1  juv.,  locality  not  stated. 

128.  Lophomis  helenae  Reich.    (lxx~7.)    Hab.,  Mexico, 
Guatemala,  Costa  Rica. 

8  cf ,  1  9,  Coban. 

129.  Lophomis  chalybea  Reich,    (lxx-1  0.)    Hab.,BraziL 
1  <^,  St.  Catharine,  Brazil;  2  cf,  2  9,  locality  not  given. 

130.  Gouldia  popelairii  Bon.  (licxi-1.)    Hab.,  Columbia, 
Ecuador,  Peru. 

1  cf  juv.,  locality  not  given;  3,  sex  and  locality  not  stated. 

181.  Gouldia  langsdor£Q.  Bon.     (lxxi-2.)     Hab.,  Brazil, 
Upper  Amazon,  Peru. 

4  cT,  Brazil. 

182.  Qouldia  conversi  Bon.    fLXXi-3.)    Hab.,  Columbia. 
1  cf ,  New  Grenada. 

138.    Discura  longicauda  Reich,     (lxxii-1.)      Hab.,  Gui- 
ana, Brazil. 

1  <f,  Guiana,  La  Fresnaye ;  1  cf ,  1  cf  juv.,  2  9,  Cayenne ;  1  juv., 
Surinam,  P.  Benjamin. 

134.    Steganura  underwoodi   Reich.    (lxxiii-I.)      Hab., 
Columbia,  Venezuela. 

1  cf,  Bogota,  La  Fresnaye;  2  cf.  New  Grenada;  2  9,  Bogota  ; 
1  cf,  8  9,  locality  not  given. 
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135.    Steganura  melananthera  Reich,    (lxxiii-2.)   Hab., 
Ecuador. 

1  juv.  ? ,  Quito,  Ecuador,  Dr.  Bryant. 

186.  Lesbia  gouldi  Reich.     (lxxv-I.)     Hab.,  Columbia, 
Ecuador,  Peru. 

1  (f ,  1  9,  Bogota,  La  Fresnaye;  8  cf ,  1  9,  Bogota. 

187.  Lesbia  nuna  Gould,    (lxxv-2.)    Hab.,  Peru. 
1  <?,  Peru. 

188.  Lesbia  amaryllis  Reich.    (LXxy-4.)    Hab.,  Columbia, 
Ecuador. 

1  cf,  2  9,  Bogota;  2  d*,  locality  not  given. 

189.  Cynanthus  forfloatos  Bon.    (lxxvii-1).    Hab.,  Ven- 
ezuela, Columbia,  Ecuador. 

1  d*,  1  (^  juv.,  Venezuela ;  4  9  juv.,  locality  not  given. 

140.  Sappho  sparganiira  Rieich.    (lxxviii-I.)     Hab.,  Bo- 
Uvia,  Argentine  Republic. 

1  <f,  Bolivia,  La  Fresnaye;  1  cf,  Peru,  La  Fresnaye;  1  cf,  8  9, 
locality  not  given. 

141.  Oxypogon  guerini  Gould,     (lxxix-2.)     Hab.,  Co- 
lumbia. 

1  cf,  Columbia,  La  Fresnaye;  1  cf,  Venezuela;  1  d*,  Columbia; 
1  9 ,  locality  not  given. 

142.  Bhamphomioron  heteropogon  Bon.     (lxxxi-2.) 
Hab.,  Columbia. 

1  d,  Columbia,  La  Fresnaye;  1  d,  1  9,1  juv.,  Bogota. 
148.    Bamphomioron  stanleyi  Gould,    (lxxxi-4.)    Hab., 
Ecuador,  Peru. 

1  d,  1  d*  juv.,  Ecuador. 
144.    Bamphomioron  miororhynchum  Bon.    (lxxxi-6.) 
Hab.,  Columbia,  Ecuador. 

1  d,  Bogota,  La  Fresnaye;  1  9,  Ecuador,  La  Fresnaye;  8  9, 
1  ^,  I  juv.,  Bogota. 

146.    Avoeettinas  eurypterus  Bon.     (lxxxii-1.)     Hab., 
Columbia. 

1  9,  locality  not  stated. 
146.    Avocettula    recaryirostria    Reich.       (lxxxiii-1.) 
Hab.,  Guiana. 

1  d,  La  Fresnaye;  2  d,  Guiana;  1  9,  Demerara. 
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147^    Metallora  tyrianthina  Bon.     (Lxxxiy-8.)     Hab., 
Venezuela,  Columbia,  Ecuador,  Peru. 

1  cf,  Bogota,  La  Fresnaye;  2  <^,  Ecuador;  1  cf,  1  9,  locality 
not  stated. 

148.  Chrysiironia  aenone  Bon.     (lxxxv-2.)    Hab.,  Ven- 
ezuela, Columbia,  Ecuador. 

1  (f ,  Trinidad,  La  Fresnaye;  1  <Sy  Napo;  3  cf,  2  9,  locality  not 
given. 

149.  Chrysiironia  elieiae  Bon.    (Lxxxy-4.)     Hab.,  Gua- 
temala to  Chiriqui. 

1  d*,  Guatemala ;  2  cf,  locality  not  given. 
160.    Augastes  lumachellmi  Bon.  (lxxxvi-1.)  Hab.,  Bra- 
zil, Babia. 

1  cf ,  Babia,  La  Fresnaye ;  2  cf ,  1  9,  locality  not  given. 

151.  Augastes  superbus  Bon.    (lxxxvi-2.)    Hab.,  Brazil. 
1  cf,  Brazil;  1  cf ,  2  9,  locality  not  given. 

152.  Schistes    geof&oyi    Gould.      (LXXxyiu-2.)      Hab., 
Ecuador. 

1  c?,  1  juv.,  2  9,  Bogota. 

168.    Heliothrix  auritus  Boie.    (lxxxix-1.)    Hab.,  Peru, 
Ecuador,  Columbia,  Venezuela,  Guiana,  Northern  Brazil. 

2  rf,  1  9,  Cayenne ;  1  9,  Brazil,  T.  R.  Peale. 

164.    Heliothrix  aurioalatus   Gray,    (lxxxix-2.)    Hab., 
Southern  Brazil. 

2  cf ,  2  9,  Southern  Brazil. 
166.    Heliothrix  barroti  Gray,     (lxxxix-^.)    Hab.,  Cen- 
tral America,  Columbia,  Ecuador. 
1  <f ,  locality  not  given. 

166.  Chrysolampis  moschitus  Boie.   (xo-l.)    Hab.,  Trin- 
idad, Venezuela,  Guiana,  Brazil,  Amazonian  Valley,  Columbia. 

1  cf,  Brazil,  La  Fresnaye;  1  cf,  1  9,  Antilles,  La  Fresnaye; 
8  cf,  3  9,  locality  not  given;  1  d*,  Brazil,  T.  R.  Peale;  1  9,  Trini- 
dad; 1  <f,  Bogota;  2  9,  Cayenne;  1  cf,  1  9,  Brazil. 

167.  Bellona  cristata  Muls.     (xci-l.)     Hab.,  St  Vincent, 
Barbadoes,  Martinique,  St.  Lucia. 

1  9,  Martinique;  2  9,  St.  Greorge,  Grenada,  P.  Gellinan. 

168.  Bellona  exilis  Muls.   (xci-2.)    Hab.,  Dominica,  Nevis, 
St  Thomas,  St  Croix. 

2  d*,  1  9,  Martinique. 
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169.    Cephalolepis  delalandi  Cab.  and  Hein.      (xoii-l.) 
Hab.,  Southern  Brazil. 

2  d,  Brazil,  La  Fresnaye ;  1  juv.,  Brazil;  2  (f,  2  9,  locality  not 
given;  1  cf,  Brazil,  T.  R.  Peale. 

160.  CephalolepiB   loddigesi    Gould,      (xcii-2.)      Hab., 
South-Eastern  Brazil. 

1  cf ,  Brazil,  C.  L.  Flint 

161.  Adelomyia  melanogenys  Gould,    (xciii-4.)     Hab., 
Venezuela,  Columbia,  Ecuador,  Peru. 

1  cf,  1  9,  1  juv.,  locality  not  known. 

162.  Abeillia  typica  Elliot,      (xcv-l.)     Hab.,  Mexico  to 
Veragua. 

1  (f,  juv.,  Mexico;  1  (^,  2  9,  Guatemala. 

163.  Klaifl  guimeti  Reich,    (xcvi-l.)     Hab.,  Costa  Rica, 
Veragua,  Venezuela,  Columbia. 

2  cf ,  1  ?,  Venezuela. 

164.  Aglaeactis  oupripennis   Muls.     (xcvii-l.)     Hab., 
Columbia,  Ecuador,  Peru. 

1  cf,  Columbia,  La  Fresnaye;  1  cf,  Quito;  1  cf,  1  9,  Ecuador; 
2  cf ,  locality  unknown. 

166.    Eriocnemis  aureliae  Reich,    (xcvm-d.)    Hab.,  Co- 
lumbia and  Ecuador. 

1  cf,  Bogota,  La  Fresnaye;  2  (f ,  2  9,  locality  not  given. 

166.  Eriocnemis  lugens  Bon.  (xgviii~5.)    Hab.,  Ecuador. 

1  cf,  Ecuador. 

167.  Eriocnemis    alinae   Reich,     (xcvxii-6.)     Hab.,  Co- 
lumbia. 

8  cf,  1  9,  1  juv.,  Columbia. 

168.  Eriocnemis  luciani  Reich,    (xcyiii-9.)    Hab.,  Ecua- 
dor. 

2  (f ,  2  9,  Ecuador. 

169.  Eriocnemis    cupreiyentris     Reich.      (xcviu-lO.) 
Hab.,  Columbia. 

1  (f ,  Columbia,  La  Fresnaye;  1  cf,  S  9,  Columbia. 

170.  Eriocnemis  yestita  Reich.    (xcviii-14.)    Hab.,  Ven- 
ezuela and  Columbia. 

2  dj  Bogota,  La  Fresnaye;  1    cf  juv.,  locality  unknown;  1  cf,  1 
9,  Venezuela. 

171.  Panterpe  insignis  Cab.  and  Hein.     (xcix-l.)    Hab., 
Costa  Rica. 

1  <f ,  Costa  Rica,  Dr.  Bryant. 
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172.    Uranomitra  quadrioolor  Reicb.  (c-l.)  Hab.,  North- 
ern Mexico. 

2,  sex  and  locality  not  given. 

178.    Uranomitra   oyanooephala    Reich.      (ohL.)      Hab., 
Mexico,  Guatemala,  Honduras. 

3,  sex  and  locality  not  known;  1  cf ,  1  9,  Guatemala,  Dr.  Bryant. 
174.    Uranomitra   £ranoiae     Reich,      (c-6.)      Hab.,    Co- 
lumbia. 

1  ?,  1  juv.,  Bogota  ;  1  cf,  Bogota,  Dr.  Bryant 
176.    Leucippus    ohionogaster    Gould,      (ci-l.)      Hab., 
Peru,  Bolivia. 

1  cf ,  1  9 ,  Bolivia. 

176.  Leucochloris    albioollis    Reich,      (cii-1.)      Hab., 
Brazil,  « 

3  <Jf  Brazil,  Dr.  Reinwardt;  1  cf,  Brazil,  T.  R.  Feale;  8,  sex  and 
locality  not  given. 

177.  Agyrtria  niveipectos  Cab.     (ciii-l.)     Hab.,  Trini- 
dad, Venezuela,  Guiana. 

2  9,  locality  not  given ;  1  cf ,  South  America,  Dr.  Heermann. 

178.  Agyrtria  leucogaster  Reich,     (giii-2.)     Hab.,  Gui- 
ana, Brazil. 

1  9,  locality  not  given;  1  cf  juv.,  "  Mexico,"  Dr.  Bryant. 

179.  Agyrtria  milieri  Reich,    (ciii-4.)    Hab.,  Columbia. 

1  9,  Rio  Negro,  Brazil;  1  9,  New  Grenada. 

180.  Agyrtria  Candida  Cab.  and  Hein.     (giii-5.)     Hab., 
Mexico,  Central  America. 

2  9,  Guatemala;  1  9,  Fotrero,  Mexico,  Dr.  Bryant;  2,  cf  Gua- 
temala. 

181.  Agyrtria  brevirostris  Reich,    (cni-7.)     Hab.,  Brazil. 
1  cf,  Brazil,  T.  R.  Feale;  2  cf ,  Cayenne;  1  9j  Brazil;  3,   sex  and 

locality  unknown. 

182.  Agyrtria  tephrooephala    Elliot,     (ciii-is.)    Hab. 
Brazil. 

1  9 ,  Brazil. 
188.    Agyrtria   tobaoi   Elliot,     (ciii-14.)     Hab.,   Tobago, 
Trinidad,  Venezuela,  Guiana,  Brazil. 

1  cf ,  locality  in  doubt. 

184.    Agyrtria    nitidicauda    Elliot       (giii-20.)       Hab. 
Guiana. 

2  cf ,  locality  not  known. 
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185.  Eupherusa  eximia  Gould,  (cvii-2.)  Hab.,  Guate- 
mala. 

2  d,  Guatemala;  1  cf,  Coban;    1  9,  Guatemala. 

186.  Folytmus  thaiimantias  Cab.  and  Hein.  (cviii-1.) 
Hab.,  Trinidad,  Venezuela,  Brazil. 

1  cf,  Brazil,  T.  R.  Peale;  1  d",  Brazil;  1  9,  Bogota;  6  cT,  2  9, 
locality  not  given. 

187.  Polytmus  viridissimus  Elliot,  (gviii-2.)  Hab., 
Guiana,  Venezuela. 

2  cf,  Brazil,  La  Fresnaye;   2  <f,  Cayenne;   2  cf,  locality  not 
given. 

188.  Amazilia  pristina  Gould,  (cix-l.)  Hab.,  Ecuador, 
Peru. 

1  9,  locality  not  given. 
180.    Amazilia  cinnamomea  Elliot,  (cix-^.^    Hab.,  Gua- 
temala, Costa  Rica. 

2,  sex  and  locality  not  given;  1  cf,  Tehuan tepee,  Sumichrast; 
1  9 ,  Pacific  coast  of  Guatemala,  Salvin. 

190.  Amazilia  cerviniYentris  Gould.  Amazilia  yucatan- 
ensis  Elliot  (nee.  Cabot).  (cix-7.)  Hab.,  Mexico  and  S.  W. 
Texas. 

1  cf,  locality  not  given;  1  cf,  1  9,  Fort  Brown,  Texas,  Dr.  J.  C. 
Merrill. 

191.  Amazilia  fuscicaudata  Elliot,  (cix-8.)  Hab.,  Mex- 
ico, Central  America,  Columbia,  Ecuador,  S.  W.  Texas. 

1  (f.  New  Grenada;  1  9,  Mexico;  1  cf ,  1  9,  Bogota;  1  d,  local- 
ity uncertain. 

192.  Amazilia  viridiventris  Elliot  (cix-9.)  Hab.,  Co- 
lumbia. * 

1  (f,  1  9,  locality  uncertain;  1  cf,  Jalapa;  1  9,  Bogota. 

193.  Amazilia  beryllina  Gould,  (cix-ll.)  Hab.,  Mexico, 
Columbia? 

1  <f,  Jalapa,  Mexico;  2  cf,  1   9,  locality  uncertain;    1  cf,  1  9, 
Guatemala. 

194.  Amazilia  edwardi  Elliot,     (cix-12.)     Hab.,  Panama. 

1  cf ,  1  9,  locality  not  ascertained. 

196.     Ami«ilift.  mariae  Elliot.    (cix-14.)    Hab.,  Guatemala. 

2  cf,  Guatemala;  2  9,  Guatemala. 


Brewer.]  852  [JaaiiarjT. 

196.  Amazilia  erythronota  Elliot.    (cix~18.)     Hab.,  To- 
bago, Trinidad,  Venezuela,  Columbia. 

2  (^,  S.  A.,  La  Fresnaye;  1  cf,  Trinidad;  2  (^,  1  9,  locality  not 
ascertained. 

197.  Amazilia  felioiae  Elliot    (cix-19.)    Hab.,  Venezuela. 
1  cf ,  Venezuela;  1  d*,  locality  not  known. 

198.  Amazilia  sophiae  Bon.    (cix-20.)   Hab.,  Costa  Rica. 

1  cf ,  San  Jose,  Costa  Rica,  Dr.  Bryant. 

199.  AmAirilia  oyanifrons  Elliot.      (cix-2S.)     Hab.,  Co- 
lumbia. 

2  d*,  Bogota;  S  d,  locality  not  known. 

200.  Basilinna    leucotis   Boie.     (cx~l.)     Hab.,   Mexico, 
Guatemala. 

1  cf,  Brazil,  La  Fresnaye;   1  cf,  Cayenne;  1  (f,  Mexico;  2  cf, 
2  9 ,  locality  not  given. 

201.  Eucephala  g^^yi  Reich,    (cxi-l.)    Hab.,  Ecuador. 
1  cT,  Popayan,  Dr.  Bryant. 

202.  Eucephala  caerolea  Gould,    (cxi-7.)     Hab.,  Trini- 
dad, Venezuela,  Guiana,  Brazil. 

4  cf,  Guiana,  LaFresaaye;  1  9,  La  Fresnaye;  1  cf,  Cayenne; 
1  cf,  P.  Benjamin;  2  cf ,  1  9,  locality  not  given. 

208.    Juliamyia  typioa   Bon.    (cxiii-l.)     Hab.,  Panama, 
Columbia. 

4,  sex  and  locality  not  given. 
204.    Damophila  amabilis  Reicb.    (cxiv-l.)    Hab.,  Costa 
Rica,  Ecuador. 

1  cf,  juv.,  Boca  del  Toro;  1  cf ,  Bogota;  1  cf.  New  Grenada. 
206.    lache  latirostris  Elliot,     (cxv-l.)    Hab.,  Mexico. 
•        8  cf ,  2  V ,  locality  not  given. 

206.  Hylooharifl  lactea  Gray,     (cxvi-l.)    Hab.,  Brazil. 
2,  sex  and  locality  not  indicated. 

207.  Hylocharis   sapphirina    Gray,      (cxvi-2.)      Hab., 
Brazil. 

1  juv.  <f,  Brazil,  La  Fresnaye;  1  (f ,  1  cf  juv.,  Brazil,  Benjamin; 
1  9,  Brazil,  T.  R.  Peale;  S  9,  locality  not  given. 

208.  Hylooharifl  oyanea  Gray,     (cxvi-3.)     Hab.,  Brazil. 
1  cf,  Brazil,  Benjamin;  1  cf ,  E.  Brazil,  La  Fresnaye;  1  9,  T.  R. 

Peale;  1  9,  Townsend;  2  cf,  2  9,  locality  unknown. 

209.  Cyanophaia    caeruleigularis    Elliot.       (cxvii-l.) 
Hab.,  Veragua. 

1  cf ,  Panama,  Bryant. 
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210.  Oyaaophaia  goudoti  Elliot    (cxyu-2.)    Hab.,  Co- 
lambia. 

1  cf ,  Columbia;  2  cf ,  locality  not  given.     1  cf ,  jut.,  Bogota,  Dr. 
Bryant. 

211.  Sporadinus  elegans  Bon.    (cxviii-i.)    Hab.,  Hayti. 
1  cf,  St.  Domingo. 

212.  Sporadinus  rlcoordi  Bon.    (czyni-2.)    Hab.,  Cuba, 
Bahamas. 

1  (f,  AndroB  Island,  Bahamas,  1879,  Cory. 
218.    Sporadinus  maugaei  Bon.    (czvni-S.)    Hab.,  Porto 
Rico. 

1  cf ,  Porto  Rico,  Bryant 
214.    Chlorostilbon  caniveti    Gould,    (cxix-2.)      Hab., 
Mexico,  Guatemala,  Honduras,  Costa  Rica. 

1  cf,  Guatemala;  1  cf,  Brazil,  La  Fresnaye;  6  cf,  locality  not 
given. 

216.    Chlorostilbon  pucherani  Elliot     (cxix-8.)    Hab., 
South-eastern  Brazil. 
1  juY.,  2  <f ,  Brazil. 

216.  Chlorostilbon  splendidus  Elliot    (cxix-4.)    Hab., 
Buenos  Ayres  to  Bolivia. 

1  cf  juv.,  1  9,  Bolivia. 

217.  Chlorostilbon  haberlini  Cab.  and  Hein.    (cxix-5.) 
Hab.,  Panama,  Columbia,  Venezuela. 

2  (f,  Bogota;   1  cf ,  1  9,  locality  not  iUted.     1  <f,  Brazil,  La 
Fresnaye. 

218.  Chlorostilbon    angustipennis    Gould.      (cxix-6.} 
Hab.,  Veragua,  Panama,  Venezuela,  Columbia,  Ecuador.  « 

1  cf,  1  9,  Panama,  Dr.  Bryant;  1  cf,  1  9,  Columbia,  Dr.  Heer- 
mann. 

219.  Chlorostilbon  atala  Gould,    (cxix-7.)    Hab.,  Trin- 
idad, Guiana,  Amazon. 

2  cf ,  Ecuador;  2  cf ,  locality  not  given. 

220.  Chlorostilbon   prasinus   Elliot      (cxix-8.)     Hab., 
Venezuela,  Cayenne,  Amazon,  Peru. 

1  cf ,  Rio  de  Janeiro,  La  Fresnaye;  1  cf ,  Brazil,  La  Fresnaye ; 
1  cf,  Brazil,  T.  R.  Peale;  2  cf,  Cayenne;   2  cf ,  19,  locality  not 
given. 
pBOosaDnros  b.  t.  v.  h.  —  vol.  zx.  28  mat,  1880. 
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221.    Panychlora  poortmani   Cab.  and  Hein.    (cxx~l.) 

Hab.,  Columbia. 

1  dy  Columbia,  La  Fresnaye;  1  <f9  jut.,  Bogota;  1  9,  New  Ghnen- 
ada;  1  9|  2  cf,  locality  not  ^ven. 

Letters  from  Professors  Archibald  Geikie  of  Scotland,  and 
Andrew  C.  Ramsay,  W.  Boyd  Dawkins  and  Wm.  Henry 
Flower  of  England,  acknowledging  their  election  as  Corres- 
ponding Members,  were  read. 


Section  of  Microscopy.    January  12, 1880. 

Mr.  S.  P.  Sharpies  in  the  chair.    Nine  persons  present. 

In  accordance  with  the  permission  ^ven  by  the  general 
Society,  a  Section  of  Microscopy  was  formally  organized. 
Mr.  Sharplees  was  elected  permanent  Secretary.  It  was 
voted  to  meet  the  Monday  following  the  first  Wednesday  of 
each  month  at  7  3-4  P.  M. 

Dr.  C.  S.  Minot  described  the  supposed  male  sexual  organs 
of  the  eel. 


General  Meeting.   January  21, 1880. 

The  President,  Mr.  T.  T.  BouvS,  in  the  chair.    Sixty-one 
persons  present. 

The  following  papers  were  read : 
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Trs  Felsitss  Ain>  their  Absociated  Rocks  north  of 

Boston.!    By  J.  S.  Diller. 

It  is  to  be  greatly  regretted  that  there  is  no  accurate  map  of 
Boston  and  yicinity  on  a  sufficiently  large  scale  to  be  used  to  advan- 
tage in  constructing  a  geological  map.  Mr.  W.  O.  Crosby  in  pre- 
paring his  contributions  to  the  Geology  of  Eastern  Massachusetts 
uses  a  map  based  on  Mr.  H.  F.  WaUing's  surveys,  having  a 
scale  of  an  inch  to  a  mile.  It  is  not  sufficiently  large  to  allow  the 
ordinary  basaltic  dikes  and  the  smaller  areas  of  some  of  the  other 
rocks  to  be  represented. 

In  my  work  I  have  used  D.  G.  Beer's  maps  of  the  towns  about 
Boston  and  reduced  them  all  to  the  scale  of  a  thousand  feet  to  an 
inch.  These  maps,  like  others  of  this  region,  when  compared  with  the 
accurate  work  of  some  of  the  civil  engineers  of  the  towns  mapped,  are 
found  to  be  very  erroneous,  but  they  are,  on  the  whole,  the  best 
maps  that  could  be  obtained. 

The  felsites  occur  in  Medford,  Maiden,  Melrose,  Wakefield, 
Saugus,  Lynn,  and  Marblehead  Neck.  Only  a  portion  of  these 
towns  has  abready  been  mapped,  and  several  years  will  be  required  to 
complete  the  work. 

I  am  greatly  indebted  to  Mr.  W.  O.  Crosby  for  an  advance  sheet 
of  his  ^  Greological  Map  of  Boston  and  Vicinity."  This  map  has  been 
of  very  great  service  to  me  in  the  field  by  showing  the  general  distri- 
bution of  the  formations.  On  account  of  the  many  errors  which 
it  contains  the  *'  Centennial  Map  *'  should  be  supplanted  as  quickly  as 
possible  by  another  map  giving  accurately  the  detailed  distribution  of 
the  various  rocks. 

The  rocks  associated  with  the  felsites  are  diorite,  a  stratified  groop 
consisting  of  quartzite  and  slates,   granite,  breccia,  conglomerate 
slate,  diabase  and  melaphyre.    These  rocks  have  not  been  studied  to 
any  considerable  distance  firom  their  junction  with  the  felsite.    It  has 
been  thought  best  to  describe  them  in  their  order  of  geological  sue- 

^  IjmI  yettr  I  took  a  ooone  of  tnstraotloii  in  Mlorosoopio  Ltihology  under  Kr. 
M.  E.  Wadsworfth  at  tbe  Moienm  of  Comparative  Zoologf  In  Cambridge.  He 
enigned  to  me  the  Maiden  Highlands  as  the  region,  the  lithology  and  geology  of 
which  I  was  to  unravel.  It  was  soon  found  advisable  to  enlurge  the  field  so  as  to 
inolude  all  the  felsites  north  of  Boston.  This  paper  is  merely  a  preliminary 
report  upon  some  of  the  work  already  aocompUahed^  and  the  genenU  statements 
which  it  contains  refer  only  to  the  region  under  ooosideratlon.  In  a  ftw  yean  I 
hope  to  present  a  complete  report  upon  the  field  work  as  well  as  upon  the 
mleroecopic  and  some  of  the  chemical  ohaneteisof  the  rooks  studied. 
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cession  rather  than  describe  the  felsites  first  and  then  the  older  and 
younger  rocks.  The  order  of  formation  has  not  been  definitely 
determined  in  all  cases,  but  ere  long  we  hope  to  obserre  the  fiu^ta 
that  will  indicate  clearly  the  position  of  each  rock  in  the  chrono- 
logical series. 

BTBATTFXKD  OBOUP. 

In  Melrose  and  Saugus  the  felsite  ii  associated  with  a  group  of 
rocks  consisting  chiefly  of  quartzite  and  slates.  This  group  has  been 
called  the  stratified  group  and  is  rarely  associated  with  felsite.  Its 
area  in  Melrose  and  Saugus  is  therefore  of  particular  importance  in 
determining  the  relations  between  the  stratified  group  and  the 
felsites. 

The  quartzite  and  slates  extend  southwest  from  Melrose  across 
Spot  Fond.  This  southwestern  extension  of  the  stratified  group 
across  the  region  erroneously  marked  diorite  by  Mr.  Crosby, 
separates  the  diorite  firom  the  felsite  in  that  locality.  The  quartzite 
near  the  southwest  comer  of  Spot  Pond  somewhat  resembles  felsite^ 
and  probably  it  is  this  fact  that  led  Mr.  Crosby  to  connect  it  with  the 
felsite  west  of  Pine  Hill  in  Medford.  The  two  rocks,  quartzite  and 
felsite,  are  entirely  distinct  and  separated  in  that  locality  by  a  broad 
belt  of  granite.  The  area  southwest  of  Crystal  Lake  in  Melrose 
about  the  corner  of  Maine  and  Upham  streets  is  occupied  by  the 
stratified  group  instead  of  felsite  as  marked  by  Mr.  Crosby.  In 
general  the  stratified  group  occupies  the  lowlands  and  the  felsites 
form  the  hills. 

A  fine  exposure  of  the  quartzite  and  slates  occurs  near  the  Melrose 
railroad  station.  The  stratification  is  distinctly  marked  in  a  ledge 
north  of  Poplar  street  and  along  Vintage  street.  The  strike  of  the 
formation  at  this  place  is  N.  76^  W.  and  dip  30^  towards  the  north. 
The  same  rocks  occur  near  the  junction  of  Washington  and  Ravine 
streets  on  the  Melrose- Stoneham  line,  and  are  here  within  several 
hundred  feet  of  the  nearest  exposure  of  felsite  south  of  Washington 
street.  This  is  an  important  locality,  firom  the  fact  that  the  quartzite 
and  slate  are  here  exposed  nearer  to  the  felsites  than  at  any  other 
place  along  the  southern  boundary  of  the  stratified  group. 

The  rocks  of  the  stratified  group  are  said  to  vary  greatly,  but  in 
the  Melrose-Saugus  area  they  are  quite  uniform  throughout.  The 
quartzite  generally  predominates.  Its  color  is  white  or  gray  and  it  is 
clearly  interstratified  with  the  slates  whose  lines  of  sedimentation  are 
distinct 
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Some  of  the  rocks  of  the  stratified  group  have  been  incorrectly 
named  felsite.  There  is  no  true  felsite  belonging  to  the  stratified 
group.  The  quartzite  and  slates  are  wholly  distinct  from  the  felsites, 
both  in  structure  and  origin. 

GKASXTS. 

The  term  granite  is  here  used  to  include  all  granitic  rocks 
associated  with  the  felsites.  These  rocks  differ  considerably  in  their 
external  appearance  and  will  afford  a  rich  field  for  study. 

Mr.  Crosby  has  represented  the  granite  of  West  Medford  as 
separated  from  that  south  of  Spot-Pond  by  a  broad  belt  of  felsite. 
The  felsite,  as  we  have  already  stated,  does  not  occur  in  the  place 
represented  by  Mr.  Crosby,  and  in  its  stead  there  is  granite.  North- 
east of  Prospect  Hill,  in  Maiden,  there  is  quite  a  large  area  of  granite 
which  is  not  represented  on  Mr.  Crosby's  map.  Another  area  occurs 
a  mile  further  east  along  the  Boston  and  Newbury  port  turnpike. 

The  boundaries  of  most  of  these  areas  are  very  easily  traced  and 
some  very  distinct  junctions  with  the  felsites  and  stratified  group 
have  been  observed.  In  by  far  the  greater  number  of  cases,  however, 
the  line  of  contact  is  covered.  Whenever  there  are  good  clean 
exposures  along  the  boundary  of  the  granite,  careful  searching  will 
result  in  the  discovery  of  a  plane  on  the  one  side  of  which  the  rock  is 
granite  and  on  the  other  side  of  which  the  rock  is  of  a  different  kind. 

Near  the  west  end  of  Long  Pond  in  Melrose  the  granite  contains 
distinct  inclusions  of  the  stratified  group.  The  stratification  in  the 
enveloped  fragments  is  very  evident.  In  many  places,  along  the 
boundary  between  the  granite  and  the  stratified  group,  the  latter  con- 
tains distinct  intrusions  of  the  former.  These  dike-like  masses  of 
granite  frequently  envelop  large  angular  fragments  of  the  stratified 
group.  The  distinct  line  of  contact  between  the  two  kinds  of  rocks  is 
proof  that  the  granite  and  stratified  group  are  different  formations 
and  do  not  pass  into  each  other  by  a  gradual  transition.  The  strati- 
fied group  is  undoubtedly  of  aqueous  origin  and  the  facts  enumerated 
above,  as  Mr.  Crosby  and  others  have  already  shown,  are  conclusive 
evidence  that  the  granite  is  eruptive. 

It  must  follow  also  that  the  granite  in  its  present  position  is 
younger  than  the  stratified  group.^ 

1  Mr.  M.  E.  Wadsworth  informs  me  that  the  granite  is  distlnetlx  emptf re  at 
Swampecott,  and  that  the  rooks  of  that  region  are  not  correctly  mapped  hj  Mr. 
Croebj.  / 
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FELSITB 


We  have  thus  far  used  the  term  felsite  in  a  general  aense  to  in- 
clude aU  those  rocks  which  in  this  region  have  heen  called  compact 
feldspar,  petroeilex,  porphyry,  felsite  porphyry,  felsite,  banded  felsite, 
non-porphyritic  felsite,  homstone,  etc. 

Mr.  Wadsworth  has  shown  that  the  felsitic  rocks  of  this  region  may 
be  divided  into  two  groups.  One  group,  owing  to  its  high  percentage 
of  silica  and  general  vitreous  characters  is  related  to  the  rhyo- 
lites,  the  other  group  having  a  lower  percentage  of  silica 
and  more  basic  characters,  is  related  to  the  andesites  or 
trachytes.  The  felsitic  rocks  of  this  region  have  not  been  studied 
thoroughly  enough  to  admit  of  any  but  a  provisional  classification. 

For  the  purpose  of  facilitating  description  I  will  call  those  related 
to  the  rhyolites,  simply,  felskes,  and  the  other  group  related  to  the 
andesites  and  trachytes,  I  will  include  under  the  name  basic  fdskes. 

The  felsites  are  a  fine-grained  mixture  of  quartz  and  feldspar. 
The  mixture  is  very  intimate  and  the  feldspar  largely  predominates. 
Orthoclase  and  plagioclase  are  both  present.  The  former  is  most 
abundant,  but  plagioclase  sometimes  constitutes  a  considerable  portion 
of  the  rock.  Most  of  the  felsite  has  macroscopic  particles  of  quarts, 
although  they  are  usually  not  nearly  so  prominent  as  the  porphyritic 
crystals  of  feldspar.  The  felsites  vary  greatly  in  external  appearance, 
but  are  uniformly  compact  and  massive,  showing  no  trace  of  stratifi- 
cation or  the  fragmental  structure  which  characterize  clastic  rocks. 
The  microscope  frequently  reveals  a  well  marked  fluidal  structure  in 
the  groundmass  of  the  felsites.  This  structure,  so  common  among  the 
true  felsites  of  this  region,  has  not  been,  and  in  all  probability  never 
will  be,  observed  in  any  rock  belonging  to  the  stratified  group^ 

The  felsites  are  probably  more  abundant  than  the  '*  basic  felsites." 
They  occupy  the  greater  portion  of  Marblehead  Neck,  and  are  found 
also  in  Lynn,  Saugus,  Melrose,  Maiden  and  Medford. 

Great  care  has  been  taken  while  determining  the  boundaries  of  the 
felsites  to  discover  their  I'elations  to  the  granite  and  stratified  group. 

Along  the  east  side  of  Marblehead  Neck  the  junction  of  the  felsite 
and  granite  can  be  distinctly  seen,  and  the  felsite  here  contains  in- 
clusions of  granite  around  which  it  has  flowed.  Directly  opposite  this 
locality,  on  the  west  side  of  Marblehead  Neck,  the  junction  of  the  fel- 
site and  granite  can  be  seen  in  many  places.  Numerous  dikes  of  fel- 
site occur  in  the  granite  at  this  place,  and  some  of  them  show  dis* 
tinct  banding  like  that  seen  in  the  so-called  banded  felsites. 
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About  a  third  of  a  mile  north  of  Broadway  station  a  well  marked 
dike  of  felsite  occurs  in  granite.  The  dike  is  five  feet  wide,  with  very 
distinct  walls,  and  can  readily  be  traced  npthe  clifE  more  than. twenty 
feet  and  across  the  country.for  a  quarter  of  a  mile*  On  Baker's  Hill> 
Maiden,  a  large  dike  of  non-porphyritic  gray  felsite  occurs.  The 
width  of  the  dike  is  about  one  hundred  feet  and. its  strike  N.  30°  W. 

At  the  east  end  of  Long  Pond,  in  Saugus,  there  are  several  distinct 
dikes  of  felsite  in  the  same  granite,  which  at  the  west  end  of  the  pond, 
as  already  stated,  contains  well  marked  inclusions  of  the  stratified 
group.  North  of  Pine  HIU  in  Medford  there  are  numerous  dikes  of 
felsite  in  granite.  One  of  the  dikes  is  thirty  feet  wide,  slightly  por- 
'  phyritic  and  has  very  distinct  walls. ^  In  fact  all  along  the  junction 
of  the  felsite  and  granite  there  are  frequent  thrusts  of  the  felsite  into 
the  granite  and  inclusions  of  granite  in  the  felsite.  The  junction  is 
very  irregular  and  sometimes  difficult  to  trace,  but  where  the  rocks 
are  clean  I  have  not  failed  to  find  the  line  of  an  exposed  contact  I 
have  never  seen  an  example  of  the  passage  of  felsite  into  granite. 
The  failure  to  find  the  junction  in  any  case  has  been  due  to  the 
absence  of  good  exposures. 

The  numerous  points  of  contact  observed  around  almost  all  the 
granite  areas,  as  well  as  the  distinct  dikes  of  felsite  in  the  granite, 
show  that  the  two  rocks  are  distinct  formations  and  do  not  pass  into 
each  other  by  an  insensible  transition. 

The  fekites  which  occur  in  dikes  are  in  their  present  position  un- 
doubtedly eruptive.  These  clearly  eruptive  felsites  occur,  as  I  have 
already  stated,  at  frequent  intervals  throughout  the  whole  area  occu- 
pied by  the  felsites  north  of  Boston.  They  are  exactly  like  and 
inseparably  connected  with  the  felsites  of  all  the  large  areas  and  prove 
that  all  the  felsites  of  that  region  are  eruptive.'  There  are  other 
important  facts,  to  be  noticed  hereafter,  that  point  to  the  same  con- 
clusion.     ^ 

It  must  also  follow  that  the  felsites  in  their  present  position  are 
younger  than  the  granite.* 

1  According  to  Mr.  M.  B.  WadBWorth  there  are  nameroas  dikes  of  l^lslte  tn  the 
granite  along  the  Swam|MOott  coast. 

*  Hr .  Crosby  admits  that  '*  exotic  petrosUez  and  felsite  andonbtedlf  exist  '*  in  this 
region,  bathe  does  not  beUeve  that  €Ul  the  felsites  north  of  Boston  areeroptive. 

s  Mr.  M.  E.  Wadsworth  in  his  paper  "On  the  GlassUIcation  of  Bocks**  has 
already  drawn  the  same  conclusion  concerning  the  granite  and  felsite  of  Marble- 
head  Neck.— Bnlletln  of  the  Museiim  of  Comparatlye  Zoology,  Cambridge,  Mass. 
Vol.  v.,  No.  18,  page  282. 
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There  are  a  few  obBenrerB  in  this  countiy,  and  some  of  them  are 
eminent  scientists,  who  contrary  to  the  general  belief  of  lithologists, 
are  of  the  opinion  that  the  felsites  of  this  region  are  of  sedimentary 
origin.  To  support  their  hypothesis  they  depend  chiefly  upon  the 
following  arguments.    They  say :  — 

(1)  That  there  is  some  "  felsite  which  is  clearly  interstratified  with 
qaarzite,  hornblende  slate,  etc.,"  and  properly  belongs  to  the  strati- 
fied group.  To  distinguish  the  felsite  of  the  stratified  group  from 
that  which  is  not  clearly  stratified  Mr.  Crosby  calls  it  stratified  felsite. 

(2)  That  the  (unstratified)  felsite  passes  into  the  stratified  felute 
and  **  the  transition  is  so  gradual  that  it  is  impossible  to  define  the 
boundary  between  "  them; 

(8)  That  the  *'  banding  "  in  some  of  the  so-called  banded  felsites 
**  represents  the  original  bedding  of  the  rock ''; 

(4)  That  on  Marblehead  Neck  and  at  other  places  "  conglomerate 
and  sandstone  pass  into  compact  felsite." 

With  reference  to  the  first  argument  I  have  already  stated  (ante  p. 
367)  that  there  is  no  true  felsite  belonging  to  the  stratified  group.  A 
microscopic  examination  shows  that  the  rocks  of  that  group  are 
wholly  distinct  firom  the  felsites  both  in  structure  and  origin.  The 
marked  difference  between  the  rocks  of  the  stratified  group  and  the 
felsites  I  shall  point  out  in  detail  at  some  future  time. 

The  second  argument  has  been  most  frequently  stated  and  the 
'*  statement "  has  been  accepted  generally  as  proving  that  the  felsites 
were  originally  stratified  rocks.  The  felsites  and  the  stratified  group 
are  associated  in  Melrose  and  Saugus.  According  to  Mr.  Crosby  this 
is  not  the  only  area  in  which  such  assocation  occurs.  It  is,  however, 
the  one  to  which  reference  is  usually  made  in  speaking  of  the  gradual 
transition  from  felsite  to  tmdoubtedly  stratified  rocks.  Much  time 
has  been  spent  tracing  the  boundary  between  these  two  groups  of 
rocks  in  order  to  determine  their  true  relations. 

Near  the  comer  of  Washington  and  Ravine  streets  in  Melrose, 
where  the  felsite  and  stratified  group  are  exposed  within  several 
hundred  feet  of  each  other,  the  two  rocks  are  distinctly  different  and 
show  no  signs  of  gradual  passage  from  one  into  the  other.  The  dis- 
tance between  the  two  exposures  is  about  eight  hundred  and  fifty  feet, 
and  some  persons  may  claim  that  beds  of  transition  may  possibly  occur, 
and  not  be  exposed.  There  is  nothing  in  the  two  exposures  that 
suggests  the  presence  of  beds  of  transition  between  them,  and 
judging  from  what  may  be  seen  in  other  localities,  I  am  led  to  believe 
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that  such  beds  do  not  occur.  The  line  of  contact  between  the  fel- 
sites  and  the  southern  side  of  the  stratified  group  is  covered  through- 
out its  whole  extent,  and  I  have  not  been  able  to  find  the  two  rocks 
along  the  line,  exposed  nearer  together  than  at  the  locality  named. 

North-east  of  Oakland  Vale,  along  the  northern  border  of  the 
stratified  group,  a  white  quartzite,  and  dark  slightly  porphyritic 
felsite  with  distinct  fiuidal  lines,  occur  within  ten  feet  of  each  other. 
The  line  of  contact  is  covered,  but  as  in  the  other  case,  there  is  no 
sign  of  transition.  We  hope  to  find  an  exposed  junction  of  the  two  • 
rocks,  and  thus  by  direct  evidence  prove  their  relation. 

Mr.  Crosby  in  his  report  upon  the  <' Centennial  Map "  page  17, 
speaking  of  the  porpbyritic  felsite  of  Maiden,  Melrose,  Saugus,  and 
Lynn  says  :  —  "  going  northward  in  Melrose  the  porpbyritic  charac-  . 
ter  gradually  disappears,  the  felsite  becomes  more  silicious  and  grad- 
ually becomes  interstratified  with  quartzite  and  hornblende  slates. 
The  transition  is  so  gradual  that  it  is  impossible  to  define  the  bound- 
ary between  the  stratified  and  unstratified  felsites,  which  proves 
there  is  no  break,  no  natural  division  here." 

Afler  reading  the  above  statement,  I  carefully  examined  the  rocks 
referred  to,  and  must  beg  leave  to  dififer  with  Mr.  Crosby  in  every 
particular  named.  The  most  completely  porpbyritic  felsite  I  have 
seen  anywhere  occurs  near  the  south-west  corner  of  Long  Pond  in 
.Melrose,  close  to  the  stratified  group  where  it  is  cut  by  the  granite. 
The  porpbyritic  character  varies  in  the  Maiden  Highlands,  but  there 
is  no  gradual  decrease  northward,  as  this  suite  of  specimens  plainly 
shows.  The  basic  felsite  along  Washington  street  is  just  as  porpby- 
ritic as  that  along  Highland  avenue  or  Salem  street;  but  when  we 
pass  several  hundred  feet  northward  from  the  foot  of  the  Highlands 
to  the  stratified  group,  we  find  rocks  fundamentally  different  from 
those  of  which  the  Highlands  are  composed — rocks  without  the 
slightest  porpbyritic  structure,  and  instead  of  the  iluidal  line  of  the 
feMte,  they  contain  distinct  lines  of  sedimentation. 

Conclusive  evidence  as  to  the  relation  of  the  stratified  group  and 
felsite  is  found  also  in  the  relations  which  the  two  hold  to  the 
granite.  It  has  already  been  shown  that  the  stratified  group  is  older 
than  the  granite,  and  that  the  felsites  are  younger  than  the  granite. 

The  felsites  and  the  stratified  group  are  undoubtedly  distinct  for- 
mations in  nature,  notwithstanding  the  numerous  statements  of  emi- 
nent authorities  to  the  contrary. 
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The  third  ar^ment  we  have  noticed  in  favor  of  the  sedimentary 
origin  of  the  felsites,  is  drawn  from  the  banding  so  prominent  in 
some  of  the  silicious  felsites.  There  are  two  theories  propounded  to 
explain  the  origin  of  the  banding.  Those  who  believe  that  the  fel- 
sites are  sedimentary  rocks,  say  that  the  banding  represents  the 
original  bedding  of  the  rock.  Those  who  believe  that  the  felsites 
of  this  region  are  truly  eruptive  rocks,  say  that  the  banding  was  pro- 
duced by  the  flowing  of  the  molten  rock  material  at  the  time  of  its 
eruption.  That  these  lines  are  of  igneous  origin  is  proved  by  a 
number  of  facts. 

The  banding  is  the  same  as  that  seen  in  rhyolites,  whose  igneous 
origin  is  undoubted.  The  similarity  found  by  comparing  the  banded 
felsites  with  the  banded  glassy  slag  of  a  furnace,  strongly  inclines  a 
person  to  refer  the  structure  of  both  to  the  same  general  cause, 
although  the  particular  conditions  under  which  they  were  formed 
may  differ  widely. 

On  the  west  side  of  Marblehead  Neck  there  are  a  number  of 
dikes  of  banded  felsite  in  granite.  The  banding  is  distinctly 
marked,  and  exactly  like  much  of  the  banding  seen  elsewhere.  In 
some  of  the  dikes  the  banding  is  most  prominent  along  their  sides, 
following  the  irregularities  of  their  walls ;  but  in  other  dikes  the 
banding  extends  throughout  the  dike,  and  is  always  parallel  to  its 
walls. 

Half  a  mile  north-west  of  the  northern  end  of  the  pond  near 
Saugus,  is  a  high  hill  on  which  the  junction  of  the  felsite  and  granite 
can  be  seen.  The  felsite  is  finely  banded,  and  the  bands  are  parallel 
to  the  line  of  contact  between  the  two  rocks. 

On  the  east  side  of  Marblehead  Neck  a  la^e  piece  of  granite  is 
enveloped  by  felsite  the  bands  of  which  are  parallel  to  the  sides  of 
the  enveloped  fragment.  The  bands  in  the  dikes  of  felsite,  along 
lines  of  contact  with  granite,  and  encircling  enclosed  masses  of 
rock,  must  have  been  produced  by  motion  when  the  felsitic  matter 
was  in  a  fluid  state. 

In  order  to  compare  the  banding  in  felsites  with  lines  of  sedimen- 
tation, several  thin  sections  were  made  of  Cambridge  slate  at  right 
angles  to  the  plane  of  stratification.  The  sedimentary  character  of 
the  slates  is  very  evident  under  the  microscope,  and  differs  very 
markedly  from  the  fluidal  structure  of  the  felsites.  The  groundmass 
of  the  latter  flowed  around  and  enveloped  the  porphyritic  crystals 
which  it  contains.    This  peculiarity  is  sometimes  visible  without  the 
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aid  of  8  microscope.  The  best  example  we  hare  seen  is  in  the 
reddish  felsite  at  its  junction  with  the  black  felsite  on  the  east  side  of 
Marblehead  Neck.  The  whole  groundmass  of  the  felsites  must  once 
have  been  in  a  viscous  state,  and  flowed  around  the  porphjriticall^r 
enclosed  crystals,  pebbles,  or  anything  it  happened  to  pick  up  in  its 
course.  The  lenticular  forms  thus  produced  about  pebbles,  hare  led 
some  observers  to  conclude  that  a  part  of  the  banding  in  the  felsites 
has  resulted  from  a  peculiar  change  in  the  pebbles  of  the  conglom- 
erate from  which  the  felsite  is  supposed  by  them  to  have  been 
derived. 

The  banding  in  the  felsites  is  undoubtedly  igneous,  and  instead  of 
being  an  argument  in  favor  of  their  sedimentary  origin,  proves  their 
eruptive  character.  I  shall  notice,  when  considering  the  breccia,  the 
argument  drawn  from  the  passage  of  conglomerate  and  sandstone  into 
compact  felsite  to  prove  the  sedimentary  origin  of  the  felsites. 

The  felsites  of  this  region  are  not  all  of  the  same  age.  This  fact 
has  already  been  noticed  by  Mr.  M.  £.  Wadsworth,  who  discovered 
a  distinct  junction  between  two  felsites  on  the  east  side  of  Marble- 
head  Neck.^  Following  the  shore  about  two  hundred  yards  north  of 
the  junction  observed  by  Mr.  Wadsworth,  another  line  of  contact 
may  be  seen  between  the  same  two  felsites.  The  one  felsite  is  red- 
dish and  coarsely  porphyritic,  the  other  is  black  and  sparingly 
porphyritic.  The  junction  last  mentioned  is  more  distinct  than  the 
first,  and  enables  us  to  determine  the  relative  age  of  the  two  rocks. 
In  both  felsites  fluidal  lines  were  produced  in  the  flowing  mass  at 
the  time  of  its  eruption.  In  the  reddish  felsite  these  lines  are 
parallel  to  the  line  of  contact  between  the  two  rocks,  and  in  the  other 
they  are  not,  proving  that  the  reddish  felsite  is  the  one  that  flowed 
along  the  line  of  contact,  and  must  be  the  younger  of  the  two. 
Other  junctions  have  been  noticed  in  different  places,  but  they  have 
not  yet  been  explored. 

The  *'  basic  felsites  "  form  the  mass  of  the  Maiden  Highlands  and 
extend  northward  into  Melrose.  They  may  occur  at  other  places, 
but  I  have  not  vet  found  time  to  trace  their  boundaries.  The 
relation  of  the  '*  basic  felsites "  to  the  felsites  has  not  been  fully 
determined.    Their  relation  to  the  breccia  will  be  considered  later. 

^  See  paper  referred  to  in  note  3,  ante  p.  369. 
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BBBOOIA. 

The  breccia  is  made  up  of  angular  and  sub-angular  pebbles, 
almost  all  of  which  are  felsite.  Those  of  granite  and  quartzite 
occur  very  rarely  and  in  particular  localities.  Even  in  the  Maiden 
Highlands  where  the  breccia  is  surrounded  by  "  basic  felsite  "  there 
are  few  if  any  pebbles  of  that  felsite  in  the  breccia.  The  fragments 
are  commonly  black,  red  or  purple,  and  some  are  distinctly  banded. 
They  may  be  porphyritic  or  not,  but  almost  all  are  very  hard  and 
flinty,  differing  markedly  from  the  adjacent  '*  basic  felsite."  The 
groundmass  of  the  rock,  or  rather  the  paste  in  which  the  pebbles 
are  embedded  is  usually  light  colored,  non-porphyritic  and  quite 
compact.  Sometimes  the  paste  contains  no  pebbles  and  is  very- 
compact,  closely  resembling  a  light  gray  felsite. 

There  is  no  other  rock  in  this  vicinity  whose  boundaries  are  so 
difficult  to  determine  as  those  of  the  breccia.  The  reason  for  this 
difficulty  will  be  found  in  the  genetic  relations  of  the  felsites  and 
breccia. 

North  of  Maplewood  the  breccia  passes  into  a  distinct  sandstone 
and  conglomerate.  At  the  base  of  a  hill  a  short  distance  north- 
east of  Oak  Grove  Station,  the  breccia  is  associated  with  a  red 
sandstone.  Microscopic  sections  of  these  rocks  have  been  made  and 
show  that  they  are  distinctly  sedimentary. 

The  passage  of  the  breccia  into  distinctly  sedimentary  rocks  has 
been  noticed  at  other  places  by  a  number  of  observers,  and  is 
sufficient  evidence  to  prove  that  the  breccia  is  of  aqueous  origin,  t.  e., 
that  it  was  formed  as  ordinary  sandstones  and  conglomerates  were 
formed,  but  its  fragments  were  not  so  completely  rounded. 

Near  the  corner  of  Pleasant  street  and  Highland  avenue,  Maiden, 
is  a  gravel  pit  in  which  the  sedimentary  formation  of  breccia  is  nicely 
illustrated.  At  some  time  during  the  past,  when  the  waves  beat 
against  the  hillsides  (ten  to  twenty  feet  above  present  high  tide 
level)  at  that  place,  angular  pieces  of  felsite  were  torn  off  and 
shingled  against  the  steep  rocky  shore.  The  mass  of  fragments 
differ  from  breccia  only  in  this,  that  the  latter  has  been  consolidated. 

It  is  evident  that  the  felsites,  fragments  of  which  are  found  in  the 
breccia,  must  be  older  than  the  breccia  itself.  We  cannot,  however, 
conclude  from  this,  that  all  the  banded  and  other  silicious  felsites  are 
older  than  the  breccia.  On  Marblehead  Neck  the  breccia  contains 
dikes  of  felsite,  which  must  be  younger  than  the  breccia.    The  same 
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is  true  of  Cliflondale  wheT;p  the  dikes  of  felsite  are  more  distinctly 
marked  than  on  Marblehead  Neck. 

The  breccia  of  the  Maiden  Highlands  is  composed  almost  wholly 
of  fragments  of  silicious  felsites.  The  '*  basic  felsite  "  completely 
surrounds  the  brecciated  area  furthest  north  along  the  Malden- 
Medford  line,  and  yet  there  are  very  few  or  no  pebbles  of  *'•  basic 
felsite"  in  this  breccia.  The  facts  indicate  that,  the  breccia  was 
formed  before  the  "  basic  felsite"  occupied  its  present  position. 

The  base  of  Prospect  Hill,  Maiden,  is  breccia,  and  its  top  is 
'*  basic  felsite."  The  same  is  true  of  the  hill  a  short  distance  north- 
east of  Oak  Grove  station ;  and  in  a  number  of  other  places  the 
*'  basic  felsite "  seems  to  overlie  the  breccia.  This  evidence  is  in 
harmony  with  that  already  noticed,  and  makes  it  probable  that  the 
breccia  is  older  than  the  **  basic  felsite." 

It  has  already  been  stated  that  the  line  of  contact  between  the 
felsites  and  the  breccia  is  sometimes  quite  difficult  to  determine,  but 
the  reason  for  this  difficulty  will  be  readily  comprehended  when  we 
understand  the  genetic  relations  of  the  two  rocks.  The  breccia 
occurs  at  intervals  throughout  the  whole  area  occupied  by  the 
felsites.  Just  before  the  more  recent  eruptions  of  felsite,  the  brec- 
ciated materials  were  scattered  over  the  surface,  and  the  fragments 
may  have  been  loose,  or  only  partially  cemented  together.  The 
felsitic  lava,  at  the  time  of  its  eruption,  flowing  over  the  surface, 
picked  up  many  loose  fragments  and  became  very  intimately  and 
irregularly  mixed  with  the  materials  of  the  breccia. 

There  was  thus  produced  along  the  line  of  contact  between  the 
felsite  and  the  breccia,  a  felsite  containing  many  fragments  cemented 
together  by  a  paste  of  igneous  origin.  The  number  of  fragments 
decreases  with  the  increase  of  distance  from  the  line  of  contact,  and 
the  felsite  containing  the  included  fragments,  may  be  said  to  pass, 
on  the  one  side,  by  a  gradual  transition  into  compact  felsite.  There 
is  however,  no  such  passage  in  the  opposite  direction,  t.  «. ,  between 
the  felsite  with  included  fragments  and  breccia.  There  is  always  a 
line  of  contact  between  these  rocks  in  nature,  but  it  is  sometimes 
quite  difficult  to  discover.  As  might  be  expected,  an  observer  in 
the  field  may  be  in  doubt  whether  a  certain  rock  is  breccia  or  felsite, 
and  it  may  cost  him  much  labor  to  find  the  lines  of  contact  and 
settle  the  question.  In  this  case  the  microscope  becomes  a  very 
valuable  help,  for  by  using  it  to  study  a  thin  section  of  the  rock 
the  observer  can  readily  tell  whether  the  rock  is  eruptive  or  sedi- 
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mentaxy.  When  the  line  of  contact  beti^een  the  felsite  and  breccia 
is  not  prominently  marked  in  nature,  one  of  the  best  way^  to  find  it 
is  to  make  a  series  of  microscopic  sectiont  on  a  line  at  right-angles 
to  the  line  of  contact.  A  study  of  the  thin  sections  will  enable  the 
observer  to  tell  between  which  two  of  the  series  the  line  of  contact 
will  be  found.  Haying  thus  limited  the  area  of  obserration  the 
line  can  be  found  quite  readily.  A  considerable  portion  of  what  is 
generally  considered  breccia  u  simply  felsite  containing  fragments 
picked  up  at  the  time  of  its  eruption. 

The  fourth  axgument  in  favor  of  the  sedimentary  origin  of  the 
felsites,  like  some  of  the  other  arguments,  is  not  based  on  facts,  and 
is  therefore  of  no  value. 

OOnOLUSIOKS. 

The  stratified  group  does  not  contain,  as  a  part  of  itself,  a  clearly 
interstratified  rock  which  is  properly  called  felsite. 

The  stratified  group  of  Mefarase  and  Sangus  is  cut  by  the  granites 
of  the  same  region,  and  must  be  older  than  the  granites.  The 
distinct  line  of  contact  between  the  granites  and  the  stratified 
group  proves  that  they  are  distinct  formations.  Facts  already  stated 
are  undoubted  evidence  that  the  granites  are  ertaptive. 

The  distinct  line  of  contact  between  the  felsites  and  the  granites, 
together  with  the  dikes  of  the  former  in  the  latter,  are  conclusive 
evidence  that  the  two  formations  are  distinct  in  native,  also  that  the 
felsites  are  eruptive,  and  that  their  extrusion  has  occurred  since  that 
of  the  granite. 

That  the  felsites  do  not,  by  an  insensible  transition,  pass  into  and 
become  a  part  of  the  stratified  group  is  shown  by  the  markedly 
different  characters  of  the  two  classes  of  rocks,  as  well  as  the 
distinctness  of  the  boundary  between  them,  and  their  different  rela- 
tions to  the  granite. 

Chemical  analysis,  microscopical  and  petrographical  relations, 
indicate  that  there  are  two  kinds  of  felsitic  rocks  in  this  region. 
These  have  been  provisionally  called  felsite  and  "  basic  felsite." 

The  banding  in  the  felsites  is  a  fluidal  structure,  and  not  the 
result  of  sedimentation.  This  is  shown  by  the  fact  that  the  banding 
occurs  in  dikes  of  felsite,  and  is  parallel  to  their  walls.  The  micro- 
scopic structure  of  the  felsites  is  proof  of  the  same  conclusion. 

The  relations  of  the  felsites  to  the  breccia,  and  also  the  distinct 
junctions  between  two  varieties  of  felsites,  show  that  they  are  not 
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all  of  the  same  age.  The  eraption  of  some  of  the  felsites  occurred 
before  the  formation  of  the  breccia,  and  after  the  breccia  was  formed 
another  eruption  occurred. 

The  pflMage  of  the  breccia  into  sandttone  and  conglomerate  indi- 
cates the  sedimentary  origin  of  the  breccia. 

The  eruption  of  the  '*  basic  felsite  "  probably  occurred  after  the 
formation  of  the  breccia. 

• 

Supplementary  Note. 

Since  the  abore  paper  was  read  I  hare  examined  a  number  of 
new  thin  sections  of  brecciated  rocks  in  Maiden  and  Saugus,  and 
discovered  some  facts  which  have  a  very  important  bearing  upon  the 
origin  of  the  felsites. 

Prof.  Zirkel  in  his  report  upon  the  rocks  of  the  Fortieth  Parallel, 
has  described,  under  Younger  Clastic  Bocks,^  some  which  contain  to 
a  greater  or  less  extent  splinters  and  chip-like  sharp-edged  firagments 
of  volcanic  glass. 

Some  of  the  rhyolitic  tufas  of  California  contain  a  great  number 
of  these  peculiar  conchoidal  fragments,  which,  according  to  Mr.  M. 
£.  Wadsworth,'  are  identical  with  the  splinters,  chips  and  shards  of 
glass  described  by  Zirkel.  The  forms  of  the  glass  fragments  differ 
very  markedly  from  those  of  the  other  fragmental  material,  and  at 
once  become  a  very  characterutic  feature  of  clastic  rocks  containing 
fragments  of  volcanic  glass. 

About  a  mile  north-east  of  Oakland  Yale,  on  the  north  side  of 
the  stratified  group,  is  an  area  of  brecciated  rocks.  One  of  the  thin 
sections  from  these  rocks  shows  a  large  number  of  the  peculiar 
▼olcanic^glass  forms,  and  is  incontrovertible  evidence  of  the  former 
presence  of  volcanic  glass,  which  must  have  been  brought  to  the 
surface  by  volcanic  action. 

Mr.  Wadsworth  has  examined  the  thin  section  and  accepts  the 
facts  as  conclusive  evidence  of  the  former  presence  of  fragments  of 

^Ctoologlcal  Exploimtloiis  of  the  Fortieth  FaiaUel.  Tol.  rv.,  Mloroaeoplcal 
Petrography,  peget  265-271. 

>  Mr.  Wadsworth  examined  the  thin  seotioni  desoilbed  by  Ziikel  in  hie  report 
nponthe  rooks  of  the  FortieUi  Parallel.  See  Mr.  Wadsworth'*  paper  *'0n  the 
Claatifleation  of  Roeka."  Bolletin  of  the  Mnsenm  of  Comparative  Zoology, 
Oambridge,  Man.   Vol.  v.,  No.  18. 
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▼olcanic  glass.  The  fragmentSy  as  we  would  ezpeet,^  are  no  longer 
Yokanic  gla»,  bat  quartz,  which  is  the  {nrodnct  of  alteration.  The 
brecciated  rock  is  an  old  rhyolitic  tufii,  perodite,i  and  it  is  remark- 
able that  these  pecaliar  forms  have  been  preserred,  when  we 
consider  the  alteration  to  which  the  rock  has  been  subjected. 
These  facts  are  valuable  not  only  as  cTidenoe  in  fiivor  of  the  trulj 
eruptive  character  of  the  felsites,  but  also  as  showing  the  similaritjr 
between  ancient  and  modem  volcanic  products. 

Distorted  Pkbblbs  vx  Conolovvsatb. 
By  W.  O.  Crobbt. 

Under  the  above  heading  I  wish  to  present,  first,  some  obser- 
vations that  may  stand  as  a  rejoinder  to  the  remarks  of  Mr.  Wads- 
worthy  made  at  a  recent  meeting  of  the  Society,  during  the  discus- 
sion which  followed  the  reading  of  my  paper  **  On  the  Evidence  of 
Compression  in  the  Bocks  of  the  Boston  Basin  ;"*  and,  second,  to 
describe  the  altered  conglomerate  in  the  town  of  Bellingham  in  this 
State. 

The  paper  referred  to,  as  will  be  remembered  by  msny  present, 
was  devoted  mainly  to  a  description  of  the  pebbles  in  a  ledge  of  pud- 
dingstone,  in  the  Brighton  district  of  Boston. 

Although  Mr.  Wadsworth  seemed  to  argue  against  the ,  deforma- 
tion of  pebbles  in  general,  still  it  was  chiefly  to  the  conclusions 
drawn  from  the  phenomena  presented  at  this  ledge,  that  he  took 
exceptions,  and  consequently  my  reply  is  properly  restricted  to  the 
tame  limited  locality. 

One  point  upon  which,  as  it  seems  to  me,  considerable  ttress  may 
fairly  be  laid,  and  which  Mr.  Wadsworth  did  not  offer  to  explain,  is 
the  fact  that  the  most  of  the  indented  surfaces  of  the  pebbles,  sup- 
posing them  to  be  the  ^fleets  of  pressure,  require  pressure  in  a  uni- 
form direction  ;  t.  e.,  perpendicular  to  the  stratification,  and  in  pre- 
cisely the  same  direction  that  pressure  is  required  by  the  cleavage  in 
the  slaty  layers  of  the  puddingstone,  by  the  fractured  pebbles,  which 
abound  in  this  ledge,  and  by  the  cavities  which  appear  between  the 
fitigments,  and  at  the  ends  of  many  of  the  pebbles.  I  judge  that  no 
one  will  deny  that  the  cleavage,  fractures,  and  cavities  must  be  the 
result  of  heavy  pressure  ;  and  yet,  not  to  deny  this,  is  equivalent  to 

*  Bss  paper  referred  to  in  note  8,  amte  p.  aso. 
>  Pros.  Bott  Soo.  Nat.  Hist,  xx,  SOS. 
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admitting  that  the  rock  has  been  powerfully  compressed  in  the. 
right  direction  to  produce  the  most  at  least  of  the  indentations,  or, 
perhaps,  all,  if  we  make  allowance  for  the  necessarily  irregular  action 
of  the  pressure  in  a  conglomerate. 

In  other  words,  the  pressure  has  been  exerted,  and  exerted  in  the 
right  direction  to  produce  the  effect.  That  this  is  a  mere  coinci- 
dence is  possible;  but  before  we  adopt  that  conclusion,  and  reject  a 
force  proved  to  exist  and  at  once  so  simple  and  so  efficient,  it  seems 
only  reasonable  to  make  sure  that  the  counter-explanation  is  at  least 
equally  satisfactory.^  But  we  can  go  further  than  this ;  the  argu- 
ment for  the  compression  theory  has  not  been  fully  stated.  We 
are  not  only  able  to  prove  without  reference  to  the  indentations  that 
the  pebbles  have  been  powerfully  compressed  in  the  right  direction 
to  produce  these  marks,  but  we  are  also  in  no  wise  dependent  upon 
the  indentations  for  evidence  that  some  at  least  of  the  pebbles  have 
been  truly  plastic ;  for  a  certain  degree  of  plasticity  must  be  admitted 
in  those  cases,  and  these  are  by  no  means  rare,  in  which  fractures 
have  produced  fissures  of  sensible  width  (one  to  six  mm.)  on  one 
side  of  the  pebbles  and  yet  failed  to  break  them  in  two,  the  fractures 
ending  before  reaching  the  other  side.  I  have  frequently  observed 
these  gaping  and  yet  incomplete  fractures  on  surfaces  recently 
exposed  by  quarrying,  or  by  my  own  efforts  with  the  hanuner, 
where  it  was  impossible  that  they  should  have  been  widened  by 
the  action  of  the  elements.  Here,  then,  we  have  evidence  en- 
tirely independent  of  the  indentations,  and  apparently  of  an  irref- 
ragable character,  proving  that  the  pebbles  have  been  com- 
pressed in  the  right  direction  to  produce  the  indentations,  and  that 
they  have  been  plastic.  In  my  estimation,  the  only  important  point 
not  readily  explained  by  the  compression  theory,  is  the  elongation  of 
many  of  the  indentations;  and  even  this  is  partially,  perhaps 
entirely,  accounted  for  by  the  squeezing-out  tendency,  —  the  exten- 
sion of  the  material  of  the  rock  in  the  plane  of  bedding, —  of  which 
the  cleavage,  fractures,  and  polar  cavities  afford  abundant  evidence. 

Although ,  the  indentations,  as  they  appear  on  the  surface  of  the 
ledge,  are  found  mainly  upon  the  upper  northern  aspect  of  the 
pebbles,  yet  I  must  insist  that  the  east-west  trend  of  the  most  of 
those  which  are  sensibly  elongated  is  an  insuperable  objection  to  the 
glacial  theory  of  their  origin.  And  still  less  competent  is  this 
theory  to  explain  those  impressions  which  are  found,  as  I  certainly 
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have  found  them,  on  nearly  yertical,  or  eren  OTerlianging  walls  of 
rock  facing  the  soath.  The  ledge  is  divided  in  an  east-west  direc- 
tion by  a  rather  abrupt  natural  depression,  something  over  fire  feet 
in  depth ;  and  indented  pebbles  have  been  obterred  on  both  walls  of 
this. 

Another  agency  invoked  bj  Mr.  Wadsworth,  via. :  grains  of 
sand  impelled  by  wind  and  rain,  is  unquestionably  competent  to 
abrade  very  hard  materials ;  and  I  am  not  disposed  to  deny  that 
some  of  the  efiects  observed  at  this  locality  may  be  fairly  ascribed  to 
its  action.  But  here  two  puzzling  questions  arise :  (1)  Why, 
according  to  this  theory,  are  the  exposed  pebbles  worn  away,  as  a 
rule,  only  on  the  north  side  ?  And  (2)  why  are  similar  effects  not 
observed  in  other  localities  where  the  same  quartzite  conglomerate  is 
exposed  under  seemingly  identical  conditions  ? 

All  these  considerations,  however,  are  subordinate  to  the  principal 
objection  raised  by  Mr.  Wadsworth,  which  is  that  the  indented  or 
distorted  pebbles  exist  only  on  the  present  surface  of  the  ledge ;  that 
excavation  does  not  develop  new  ones  ;  and  that  they  are  to  be 
found  only  on  those  portions  of  the  present  surface  which  have  been 
exposed  for  a  long  time  to  the  action  of  the  elements.  In  answer  to 
this,  I  have  to  say,  that  during  a  recent  visit  to  the  locality,  in  com- 
pany with  Mr.  George  H.  Barton,  my  attention  was  directed  mainly 
to  a  search  for  indented  pebbles  below  the  present  surface  of  the 
ledge,  and  with  such  success  that,  although,  as  I  have  already  shown, 
the  paste  adheres  very  firmly  to  the  pebbles,  so  that  weathering  is 
usually  required  to  develope  their  true  forms,  and  it  is,  hence, 
natural  to  expect  that  the  comparatively  slight  indentations  attrib- 
utable to  compression,  will  be  conspicuous  only  on  the  weathered 
surface  of  the  rock,  I  am  Me  to  assert  with  even  greater  positive- 
ness  than  before  that  indented  pebbles  do  exist  below  the  present 
surface. 

The  elongated  impressions  or  grooves,  more  or  less  perfectly 
developed,  were  occasionally  observed,  although  they  seem  to  be 
less  characteristic  of  the  un weathered  than  of  the  weath^^d  surfaces 
of  the  puddlngstone ;  but .  most  of  the  impressions  were  of  more 
normal  form.  The  best  example  of  this  kind  was  discovered  by  Mr. 
Barton.  The  specimen  includes  three  approximately  equal  quartzite 
pebbles.  One  of  these,  at  the  points  where  it  touches  the  other  two, 
shows  two  well-marked  indentations  which  fit  yery  neatly  over,  and 
have  undoubtedly  been  produced  by,  the  convex  surfaces  of  the 
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adjacent  pebbles  ;  while  the  material  between  the  indentations  has 
been  squeezed  up  to  an  acute  angle. 

It  is,  no  doubt,  often  easy  to  explain  the  concave  surfaces  and* 
accurate  fitting  of  the  pebbles  as  merely  accidental,  as  incidents 
of  the  sedimentary  process ;  but  in  this  particular  example  I  think 
the  indications  of  compression  are  plain  enough  to  require  at  least 
the  provisional  acceptance  of  the  theory  that  the  pebbles  have  been 
plastic,  especially  since  the  pressure  and  plasticity  have  been  proved 
by  entirely  independent  evidence. 

But  after  all,  what  large  element  of  improbability  is  there  in  this 
matter  of  the  deformation  of  quartzite  pebbles?  Quartzite  is  a  vari- 
ety of  sandstone,  and  sandstone  is  consolidated  sand;  and  there  is  no 
question  but  that  among  these  rocks  we  have  all  degrees  of  consoli- 
dation from  incoherent  sand  to  the  firmest  quartzite.  A  very  slight 
degree  of  pressure  will  distort  a  ball  of  sand,  or  even  of  some  rocks 
called  sandstone  ;  and  where,  in  passing  to  more  throughly  consoli- 
dated varieties,  are  we  to  stop  and  say,  '*  beyond  this  point  no  com- 
pression is  possible  ? "  And  in  this  connection  it  is  important  to 
remember  that  the  pressure  exerted  during  some  geological  opera- 
tions is  very  great. 

Mr.  Wadsworth  has  asserted  that  the  distortion  of  the  pebbles 
would  be  attended  by  the  (development  in  them  of  a  fluidal 
structure.  I  do  not  know  that  he  has  proved  by  microscopical  exam- 
ination that  the  fluidal  structure  does  not  exist  in  the  indented  peb- 
bles of  this  ledge  ;  but  it  seems  to  me  that  the  statement  that  dis- 
torted pebbles  necessarily  possess  this  structure,  involves  an  assump- 
tion which  we  have  no  right  to  make  ;  viz. :  that  the  plasticity  of  the 
pebble  means  the  plasticity  of  the  constituent  particles  thereof.  The 
plasticity  of  a  ball  of  sand  does  not  reside  in  the  single  grains,  but  is 
due  to  their  imperfect  cohesion ;  and  even  in  the  firmest  quartzite,  it 
is  fair  to  asHume  that  the  solid  grains  are  stronger  than  the  cement 
which  unites  them.  Consequently,  the  cement  is  the  first  to  yield, 
but  when  it  has  yielded,  the  unequal  pressiure  is  thereby  removed 
firom  the  grains,  and  distortion  may  be  accomplished  without  the  aid 
of  sensible  plasticity  in  the  latter. 

It  will  be  said,  however,  that  we  must  not  regard  the  distortion  as 
a  purely  mechanical  process.  Very  true;  but  the  argument  is  not 
affected  when  chemical  agents  are  admitted.  These  things  we 
know:  the  cement  of  the  quartzite  is  mainly  silicious;  and  water, 
possibly  alkaline,  must  have  been  present,  and  under  the  influence 
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of  great  pressure  and  a  more  or  less  elevated  temperature.  Of  the 
solvent  power  of  water  under  these  conditions,  few  will  need  to  be 
informed,  and  it  is  easy  to  guess  what  part  of  the  rock  would  be 
most  affected  by  it;  viz.,  the  cement,  for  this 'is  not  only  more  easily 
reached  by  the  water,  but  it  is  silica  which  has  been  deposited  firom 
aqueous  solution,  and  is  probably  not  yet  entirely  anhydrous,  and 
consequently  retains  in  a  measure  its  capacity  for  dissolving  in 
water.  Whether  the  forces  invoked  are  mechanical  or  chemical,  or 
both,  I  think  it  is  easy  to  see  how  the  integrity  of  the  cement  may 
be  destroyed,  and  the  forms  of  the  pebbles  altered,  while  the  solid 
grains  of  vitreous  quartz  remain  essentially  intact.  Supposing  that 
this  happens,  what  chance  is  there  for  the  developmenlf  of  fluidal 
structure?  Take  a  ball  of  sand;  so  far  as  any  definite  arrangement 
of  the  particles  is  concerned,  it  may  be  said  to  be  structureless. 
Impress  it  with  the  thumb  and  produce  a  slight  distortion  of  its 
form.  What  has  happened  internally?  a  general  displacement  of 
the  particles  in  that  part  of  the  ball,  no  doubt,  but  has  any  definite 
arrangement  been  established  ?  I  think  the  microscope  would  fail  to 
show  it.  We  have  simply  disturbed  the  structure  of  a  structureless 
mass  I  And  yet  I  fail  to  see  that  the  conditions  are  necessarily  essen- 
tially different,  when  we  pass  from  this  ball  of  sand  to  a  pebble  of 
quartzite.  Plasticity  of  the  constituent  particles,  probably  results 
in  many,  but  not  necessarily  in  all,  cases  of  distortion.  This  part  of 
the  subject  may  be  closed  with  the  remark  that  the  well-known 
facts  with  regard  to  the  contortion  without  rupture  of  rigid  rocks 
like  quartzite  and  limestone,  and  the  distortion  of  fossils  in  cleaved 
slai^es,  etc.,  seem  alone  sufficient  to  place  the  distortion  of  pebbles  in 
the  catalogue  of  phenomena  which  are  inherently  probable. 

The  conglomerate  of  the  Boston  basin  is,  with  scarcely  any 
doubt,  of  Primordial  age,  representing  the  same  general  horizon  as 
the  Braintree  and  Cambridge  slates,  although  mainly  underlying 
these.  The  evidence  that  some  of  the  hardest  pebbles  in  this 
conglomerate  have  been  distorted  by  pressure  is  rather  scanty,  as 
the  preceding  discussion  shows,  and  yet  it  seems  to  me  fairly  satis- 
factory. But  I  now  invite  the  attention  of  the  Society  to  a  much 
older  conglomerate  in  portions  of  which  nearly  all  the  pebbles  have 
suffered  an  extreme  degree  of  deformation,  the  evidence  in  this 
case  being,  apparently,  all  that  could  be  desired,  both  as  to  quantity 
and  quality. 
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The  conglomerate  here  referred  to,  occurs  in  the  south-west  part 
of  the  town  of  fiellingham  in  this  State,  and  in  the  adjacent  part  of 
Rhode  Island.  A  very  meagre  description  of  the  rock  itself  may  be 
found  in  Hitchcock's  Final  Report  on  the  Geology  of  Massachusetts, 
under  the  head  of  "  metamorphic  slate  ;"  while  in  this  eminent 
observer's  well-known  paper  ^  upon  the  altered  conglomerates  occur- 
ring at  variolis  points  in  New  England,  the  existence  of  distorted 
pebbles  in  the  Bellingham  conglomerate  is  merely  mentioned;  but, 
80  far  as  I  am  aware,  no  adequate  description  of  the  phenomena 
which  this  rock  presents  has  ever  been  published.  This  is  all  the 
more  singular,  since  the  evidence  of  the  compression  and  distortion 
of  pebbles  is  certainly  much  clearer  here  than  in  some  of  the 
localities  which  President  Hitchcock  has  described  in  considerable 
detail.  Bellingham,  however,  is  a  region  of  extensive  drifl  deposits, 
good  natural  exposures  of  the  rocks,  and  especially  of  the  conglom- 
erate, being  almost  entirely  wanting;  and  the  only  artificial  exca- 
vation within  my  knowledge  in  which  the  distorted  pebbles  are  well 
displayed  is  one  which  President  Hitchcock  probably  never  saw. 
This  is  a  cut  on  the  New  York  and  New  England  Railroad 
(main  line),  a  short  distance  east  of  Mill  River  and  near  the 
eastern  boundary  of  Blackstone. 

In  my  '*  Contributions  to  the  Geology  of  Eastern  Massachusetts," 
now  publishing  by  this  Society,^  I  have  given  a  general  sketch  of 
the  stratigraphical  relations  of  the  Bellingham  conglomerate.  Like 
the  altered  conglomerate  described  by  President  Hitchcock,  in  the 
paper  already  cited,  at  several  points  in  Vermont,  and  elsewhere, 
by  Mr.  Vose,'  at  Rangeley  Lake,  in  Maine,  and  by  Mr.  Burbank^  in 
Harvard,  Mass.,  the  Bellingham  conglomerate  is  intimately  connec- 
ted with,  and  is  essentially  a  part  of  the  great  gneiss  and  mica 
schist  formation  of  New  England. 

The  rocks  of  this  region  dip  to  the  east  and  north-east;  and  in 
Uxbridge  and  the  west  part  of  Blackstone,  there  are  schistose 
gneisses  which  become  more  micaceous  and  more  quartzose  eastward, 
giving  way  to  mica  schist  and  quartzite  in  the  eastern  half  of 
Blackstone.  The  mica  schist  seems  to  pass  gradually  upward  into 
the  so-called  *^  metamorphic  slate,"  which  begins  near  the  western 
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boundary  of  BelliDgham  as  a  well-marked  hydromica  schist,  alter- 
nating repeatedly  with  beds  of  sandstone  and  conglomerate,  which 
are  also  more  or  less  micaceous,  the  sandstone  and  smaller  grained 
conglomerate  being  on  this  account  often  with  difficulty  recognized 
as  such.  Farther  east  the  formation  appears  to  undergo  a  gradual 
change  toward  argillite,  becoming  at  once  less  micaceous  and 
less  conglomerate  ;  and  the  highest  beds  observed,  in  the  western 
edge  of  Franklin,  are  a  very  good  argillite,  though  still  slightly 
micaceous. 

The  relations  of  the  conglomerate  to  the  arenaceous  and  mica- 
ceous strata  are  usually  very  intimate,  the  conglomerate,  sandstone 
and  schist  being  interstratified  in  thin  beds,  and  the  conglomerate 
oflen  changing  to  finer  material  along  the  strike,  as  is  so  oflen  seen 
in  the  fragmental  rocks  of  later  ages;  so  that  Hitchcock  has  well 
described  this  formation  as  ^'a  distinct  mica  slate,  and  a  no  less 
distinct  conglomerate;"  while  in  his  general  pi^r,  already  cited, 
on  altered  conglomerates,  figure  S,  illustrating  the  relations  of  the 
conglomerate  and  talcose  (hydromica)  schist  in  Wallingford,  Vt., 
would  answer  equally  well  as  a  representation  of  the  relations  of 
these  rocks  in  Bellingham.^  Distorted  pebbles  are  not  to  be  observed 
in  all  parts  of  the  Bellingham  conglomerate,  but,  on  the  contrary, 
the  aspect  of  the  rock,  at  least  as  far  as  the  pebbles  are  concerned, 
is  frequently  that  of  a  normal  pudding-stone.  The  pebbles  are 
mostly  small,  rarely  exceeding  three  inches  in  diameter. 

As  already  stated,  the  best  exposure  of  the  conglomerate  with 
deformed  pebbles  is  on  the  New  York  and  New  England  Railroad, 
near  Mill  River.  The  dip  at  this  point,  is  £.  N.  £.  20°-30'' ;  and 
there  is  much  hydromica  schist  and  micaceous  sandstone  interstrat- 
ified with  the  conglomerate. 

The  deformation  of  the  pebbles  in  the  conglomerate  beds  is  an 
undeniable  fact;  and  I  judge  that  no  one  who  has  seen  the  rock 
in  situ  will  hesitate  to  admit  it.  As  a  rule,  in  the  altered  conglom- 
erates of  New  England  the  pebbles  are  flattened,  the  tendency 
being  to  form  thin  lenticular  layers,  which  interlace  and  give  rise  to 
a  distinctly  schistose  structure.  In  Bellingham,  however,  it  is  quite 
evident  that  the  metamorphism  has  been  mainly  a  drawing  out  or 
stretching,  rather  than  a  flattening  process;  it  is  as  if  the  pebbles 
had -experienced  an  endwise  pull,  instead  of  compression  by  a  force 
exerted  in  one  direction  only.  The  typical  form  of  the  distorted 
pebble  is  not  a  lenticular  layer,  but  a  spindle-shaped  rod,  which  is 
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sometimes  nearly  cylindrical  or  prismatic,  and  usually  presents  trans- 
verse sections  of  similar  shape  in  all  parts  of  its  length. 

As  already  intimated,  the  distortion  does  not  stop  at  the  incipient 
stage,  as  in  the  Boston  conglomerate,  but  a  large  proportion  of  the 
pebbles  have  taken  on  forms  which  are  absolutely  inconceivable,  as 
the  result  of  any  known  mode  of  attrition.  Pebbles  six  to  ten 
inches  long,  and  less  than  one  inch  in  diameter  are  not  at  all  uncom- 
mon;- and  I  have  measured  those  which  were  more  than  a  foot  long, 
and  less  than  one  and  a  half  inches  In  diametei';  while  there  are 
comparatively  few  in  which  the  ratio  of  the  length  to  the  diameter 
falls  below  4:1.  Elongation,  however,  is  not  the  only  evidence  of 
distortion.  As  a  rule  the  ends  of  the  pebbles  are  not  rounded,  but  they 
more  often  taper  gradually  to  a  sharp  thin  point,  and  I  have  observed 
cases  where  the  surfaces  toward  the  extremities  were  actually 
concave,  like  the  edge  of  a  razor,  giving  a  termination  of  excep- 
tional sharpness,  and  one  that  could  not  possibly  be  developed  by 
surf  action.  In  other  cases  the  edges  or  extremities  of  the  pebbles 
become  blended  with  the  cement,  or  with  the  substance  of  adjacent 
pebbles,  so  that  their  outlines  are  lost. 

The  pebbles  are  all  elongated  in  the  same  direction,  and  this  is 
invariably  parallel  with  the  strike  of  the  beds.  The  structure  is 
such  that  any  vertical  surface  cutting  across  the  strike  affords  the 
aspect  of  a  normal  conglomerate,  the  pebbles  exhibiting  no  sensible 
deformation;  while  on  any  surface  parallel  with  the  strike,  whether 
in  the  plane  of  the  beds  or  cutting  them  at  any  angle,  there  is 
nothing  to  suggest  the  real  nature  of  the  rock;  for,  viewed  in  this 
manner,  it  shows  no  trace  of  pebbles,  but  only  a  beautiful  schistosity, 
resulting,  apparently,  from  the  interlacing  of  thin  lenticular  layers  of 
various  colors  and  diverse  composition ;  although,  as  just  stated,  on 
the  cross-section  these  seeming  layers  are  seen  to  be  rods. 

This  curious  structure  clearly  admits  of  but  one  explanation,  viz.: 
the  horizontal  pressure  which  folded  the  strata,  and  operated  in  a 
direction  at  right  angles  to  the  strike,  has  been  accompanied  by  a 
sensibly  equal  vertically  acting  force  or  pressure,  and  under  the 
combined  influence  of  these,  the  beds  and  likewise  their  constituent 
pebbles,  have  been  squeezed  out  in  the  direction  of  least  resistance, 
or  parallel  with  the  strike. 

Occasionally  one  may  see  a  pebble  of  epidote  or  other  re- 
fractory material  which  has  successfully  resisted  the  drawing 
or   squeezing    out   process,  and   is   now  enveloped  by  the  litho- 
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logic  strings  resulting  from  the  deformation  of  the  more  yielding 
adjacent  pebbles,  which  are  wrapped  about  it  so  as  to  conform 
closely  with  its  surface.  The  pebbles  appear  to  have  been  originally 
all  well  rounded  and  they  consist  largely  of  quartzite,  though 
granite,  diorite,  petrosilex  (?),  and  chloritic,  slaty  and  epidotic 
rocks  and  epidote,  are  represented  in  their  composftion.  I  have 
seen  no  pebbles  which  seem  to  have  been  derived  from  a  micaceous 
rock.  That  the  pebbles  are  real  pebbles,  and  not  concretions  of 
any  sort,  is  shown  by  the  forms  of  those  that  retain  their  original 
outlines,  by  their  varied  composition,  and  by  their  textures.  £very 
pebble  is  enveloped  in  a  layer  of  micaceous  material,  and 
the  original  paste  is  to  a  lai^  extent  replaced  by  this  mineral, 
which  it  seems  necessary  to  regard  wholly  as  a  product  of  the 
alteration  which  the  rock  has  undergone. 

Briefly  stated,  the  transformation  of  the  conglomerate,  where  com- 
plete, appears  to  be  as  follows  :  the  pebbles,  as  such,  disappear, 
leaving  a  schistose  or  foliated  structure;  the  greater  part  of  the  paste, 
and  probably  a  portion  of  the  pebbles,  are  converted  into  a  distinct 
mica  or  hydromica;  and,  finally,  the  quartzose  and  feldspathic 
materials  contained  in  the  original  pebbles  become  more  distinctly 
and  coarsely  crystalline.  Thus  the  puddingstone  is  changed  to 
something  which  is  not  easily  distinguishable  from  a  coarsely  schis- 
tose, micaceous  gneiss,  such  as  is  found  in  the  neighboring  towns  of 
Mendon,  Blackstone,  and  Uxbridge.  And  it  is  highly  interesting  to 
observe  that  these  same  gneisses  possess  some  of  the  most  striking 
structural  peculiarities  of  the  altered  conglomerate.  For  instance, 
I  have  repeatedly  observed  in  the  gneiss  that  a  transverae  vertical 
section  shows  no  schistosity,  no  stratification,  only  a  coarsely  granitoid 
aspect ;  while  on  a  strike  section  the  schistose  structure  stands  out 
prominently,  which  shows  that  in  the  gneiss,  as  in  the  conglomerate, 
the  quartz,  feldspar,  etc.,  are  not  in  layers,  but  strings.  On  account 
of  possessing  this  semi-fibrous  structure,  the  dip  of  the  gneiss  is  not 
always  easy  to  determine.  Simultaneously  with  the  alteration  of  the 
conglomerate  to  a  gneiss-like  rock,  the  arenaceous  and  argillaceous 
beds  are  changed,  with  less  difiSculty,  to  quartz! te  and  mica  schist; 
though  it  is  likely  that  much  of  the  true  argillite  must  always 
remain  essentially  unaltered,  being,  for  chemical  reasons,  insusceptible 
of  metamorphism. 

As  already  remarked,  conglomerates  exhibiting  extensive  altera- 
tion are  known  to  occur  at  many  points  throughout  New  England; 
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and  the  number  of  these  localities  will  probably  be  increased  by 
more  extended  and  careful  observation.  These  conglomerates  are 
probably  of  several  different  ages;  and  yet  the  metamorphic  process 
appears  to  have  been  substantially  the  same  in  every  case.  As  a 
rule,  the  altered  conglomerate  is  closely  associated,  geognostically, 
with  gneiss  or  mica  schist;  and  in  every  such  instance  the  product 
approximates  to  one  or  the  other,  or  both  of  these  rocks.  Nearly 
all  observers  agree  that  these  remarkable  passages  of  sandstone  and 
conglomerate  toward  mica  schist  and  gneiss,  are  due  to  alteration 
and  not  to  derivation;  there  seems  little  room  for  doubt  on 
this  point.  And  yet,  as  previously  stated,  the  gneiss-like  pro- 
ducts of  the  alteration  of  the  conglomerate  are  frequently  difficult 
to  distinguish  from  the  schistose  gneisses  forming  a  large  part  of  this 
great  gneissic  formation.  Such  identity  in  the  effects  seems  to  imply 
similarity  in  the  causes,  some  community  of  origin ;  and  I  am  some- 
what inclined  to  regard  the  small  area  of  semi-crystalline  rocks  in 
Bellingham  as  essentially  a  part  of  the  gneiss  and  mica  schist  forma- 
tion, and  to  see  in  the  more  conglomerate  portions  an  indication  of 
the  condition  of  a  large  part  of  our  schistose  gneisses  at  some  time 
in  the  remote  past,  —  a  small  sample  arrested  in  its  development, 
and  now  available  as  a  key  to  the  origin  of  thousands  of  square 
miles  of  crystalline  rocks. 

I  am  aware,  however,  that  altered  conglomerates  have  not  been 
studied  sufficiently  to  justify  positive  statements  with  regard  to  their 
bearing  on  the  problem  of  the  genesis  of  crystalline  schists;  and  all 
that  I  wish  to  do  in  this  connection  is  to  suggest  that,  unless  the  alter- 
ation of  conglomerates  is  granted,  it  becomes  a  very  difficult  question 
to  account  for  the  almost  complete  absence  of  this  class  of  rocks 
from  the  stratified  crystalline  formations.  For  we  know  that  the 
stratified  crystallines  have,  in  the  aggregate,  an  enormous  volume; 
and  this,  as  well  as  many  other  characteristics,  shows  that  they  must 
be  regarded,  in  large  part,  as  shore  deposits.  We  know,  further, 
that  the  seas,  even  in  the  earliest  times  of  which  geology  furnishes 
any  material  record,  were  sufficiently  near  their  present  status^  both 
physically  and  chemically,  to  permit  the  existence  of  life  —  probably 
both  animal  and  vegetable.  Now  it  Is  simply  impossible  to  believe 
that  an  ocean  which  permitted  the  formation  of  vast  beds  of  limestone, 
graphite,  and  iron  ores,  and  the  existence  of  life,  did  not  deposit 
extensive  formations  of  conglomerate ;  the  sediments  of  early  times 
must  have  included  nearly,  if  not  quite,  as  large  a  proportion  of  frag- 
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mental  material,  as  those  of  later  times.  With  very  rare  exceptions, 
these  primitive  conglomerates  cannot  now  be  found.  And  the  ques- 
tion is,  if  they  have  not  been  converted  into  crystalline  schists, 
what  has  become  of  them  ?  At  the  same  time,  the  present  condition 
of  such  remnants  as  are  lefl  points  very  strongly  to  this  solution  of  the 
problem,  and  indicates  that  the  first  step  in  the  destruction  of  the  con- 
glomerate, as  such,  has  been  the  distortion  of  the  pebbles. 

By  these  considerations,  I  am  led  to  the  conclusion  that  the  distor- 
tion of  pebbles,  instead  of  being  an  exceptional,  is  probably  a  very 
general,  phenomenon ;  and  it  seems  to  me  likely  that,  since  the  forma- 
tion of  conglomerates  first  began,  more  pebbles  have  suffered  distor- 
tion than  have  escaped  that  process. 

SoMB  Characters  useful  in  the  Study  of  the  Spheci'dak. 

By  W.  H.  Patton. 

Pelopoeus  Latr.  (1804). 

American  type:  P.  caementariu8  (Drury)  Smith. 

Black,  with  markings  usually  of  a  yellow  color.  Glypeus  bilobed 
at  the  apex,  rarely  entire  (more  narrowly  produced,  and  the  lobes 
not  so  distinct  in  the  male).  Mandibles  of  the  female  broad,  armed 
with  a  distinct  tooth  near  the  apex.  Sutures  of  the  meta-epistema 
distinct.  Claws  of  all  the  tarsi  armed  with  a  short  tooth  near  the 
middle;  two  bristles  on  base  of  pulviilus,  and  four  above  them. 
Petiole  of  the  abdomen  as  long  as  the  entire  thorax.  Cocoons  with- 
out any  layer  of  white  silk,  the  black  plug  at  the  end  uncovered. 

Chalybion  Dahlb.  (1848). 

Type:  Chcdyhion  caeruleum.  (Sphex  caendea  Linn.  Syst.  Nat.,  i, 
941 ;  Chalyhion  cyaneum  Dahlb.) 

Blue  or  violet.  Clypeus  tridentate  at  the  apex,  and  in  the  female 
sometimes  with  a  small  additional  tooth  at  each  side.  Mandibles  of 
the  female  slender,  of  even  width  throughout,  and  unarmed  (CA. 
caenUeum) ;  or,  short,  broad  and  blunt,  and  armed  with  a  blunt  tooth 
near  the  apex  (Ch.  Zimmermanni),  Sutures  of  the  meta-epistema 
indistinct  beneath  the  fovea.  Claws  of  the  posterior  tarsi  un- 
armed; two  bristles  on  the  base  of  the  pulviilus,  and  six  above  them. 
Petiole  of  the  abdomen  not  so  long  as  the  metathorax.  Cocoons 
with  a  loose  exterior  layer  of  white  silk,  which  covers  also  the  black 
plug  at  the  posterior  end  of  the  cocoon.    In  this  genus,  as  well  as  in 
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Pelopoeus,  the  mandibles  of  the  males  are  unarmed,  slender  and 
acute. 

This  genus  affords  an  interesting  example  of  the  value  of  color  as 
a  generic  character.  Separated  from  Pelopoeus  by  Duhlbom  in 
1848  (Hymenoptera  Europaed),  it  was  rejected  by  him  two  years 
later  in  the  supplement  of  the  same  work,  and  no  characters  aside 
from  color  were  discovered  to  distinguish  it.  No  subsequent  author 
has  discovered  additional  characters,  or  has  ventured  to  reestablish 
the  genus.  The  characters  which  I  have  given  above,  however, 
prove  that  the  distinct  coloration  was  a  sufficient  generic  indication. 

As  Dahlbom  indicated  no  type,  I  select  the  common  American 
species.  In  Ch.  caervleum  9  there  are  two  small  teeth  on  the  cly- 
peus  in  addition  to  the  three  central  ones,  the  margin  of  the  third 
ventral  segment  is  sinuate,  and  there  are  tomentose  spots  on  the 
third  and  fourth  ventral  segments  (Dahlbom  stated  that  these 
spots  were  on  the  second  and  third  segments).  P.  califomicus 
Sauss.,  said  to  differ  from  caervleum  in  the  slightly  shorter  petiole,  I 
do  not  consider  distinct.  I  have  before  me  cf  and  9  specimens 
from  California  which  agree  in  all  respects  with  Ch,  caeruleum, 

Ch,  Zimmermanni  Dahlb.  9  differs  frt>m  Ch,  caeruleum  in  the  fol- 
lowing characters:  clypeus  tHdentate,  no  side  teeth;  third  ventral 
segment  not  sinuate,  and  the  third  and  fourth  without  any  black 
sericeous  spot;  punctures  of  head  and  thorax  distinct,  not  confluent, 
no  median  elevated  line  on  clypeus  or  front;  no  median  sulcation  on 
disk  of  metathorax;  face  narrower  beneath,  mandibles  broad  and 
blunt,  and  with  a  broad  and  blunt  tooth  near  the  apex;  mandibles 
shorter  than  in  either  Ch.  caeruleum  or  Pelopoeus, 

To  Chalyhion  belong  also  Ch,  texanum  (P.  texanut  Cress.),  and 
Ch,  aztecum  (P.  aziecus  Sauss.). 

Chlorion  Latr. 

Edge  of  the  clypeus  with  three  teeth  in  the  male,  and  five  teeth  in 
the  female.  Mandibles  armed  with  a  stout  tooth  in  both  sexes. 
Sutures  of  the  meta-epistema  distinct.  Claws  of  all  the  tarsi  armed 
with  one  tooth.  Spines  of  anterior  tarsi  of  9  no  longer  than  the 
fourth  tarsal  joint.  Labrum  short  and  transverse  as  in  Chalyhion 
and  Pelopoeus,  * 

After  carefully  studying  the  arguments  given  by  West  wood, 
Trans.  £nt.  Soc.  Lond.,iii,  227-280  (1840),  it  remains  evident  that 
as  Latreille  confounded  two  very  distinct  genera  in  his  genus  CMorxoUj 
and  as  his  views  as  to  the  type  of  the  genus  were  originally  confused, 
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the  next  subsequent  author  had  the  right  to  decide  to  which  section 
the  name  should  be  restricted.  It  was  therefore,  proper  for  Jurine 
to  select  lobaia  as  the  type  of  Chlarion  (which  he  considered 
to  constitute  only  a  section  of  Spkex),  and  to  apply  a  new  gen- 
eric name,  Ampulex,  to •compres^cu  This  application  of  the  names 
Chlorion  and  Ampulex  is  also  in  conformity  with  general  usage. 
The  <^  of  Ampulex  has  the  mandibles  armed  with  a  tooth,  the  man- 
dibles of  the  female  are  unarmed. 

ISODONTIA  1  n.  g. 

Type :  hodontia  philadelphica,    (Sphex  philadelphica  Lepel.;  Spkex 
apicalis  Smith,  Cat.  Hym.  B.  M.,  iv,  262.) 

Clypcus  of  the  9  with  a  notch  in  the  middle  of  the  elevated 
anterior  border,  and  a  short  tooth  on  each  side  of  the  notch ;  clypeus 
of  the  male  simple  or  with  a  slight  crenulation.  Margin  of  the 
labrum  finely  pubescent ;  labrum  of  female  with  a  median  carina, 
and  armed  with  two  spines  or  teeth  at  the  apex.  Mandibles  short, 
terminated  in  both  sexes  by  three  teeth  of  equal,  or  nearly  equal 
length.  Marginal  cell  not  extending  beyond  third  submarginal,  third 
submarginal  receiving  the  second  recurrent  nervure  near  its  base ; 
the  second  submarginal  usually  longer  than  in  Spkex.  Anterior 
tarsi  armed  with  short  spines,  not  pectinate  externally  in  either  sex, 
the  exterior  spines  being  no  longer  than  those  within.  Tarsal  claws 
bidentate  beneath,  the  outer  tooth  as  large  as  the  inner  or  larger. 
Only  two  bristles  between  the  claws.  Petiole  of  the  abdomen  more 
than  twice  the  length  of  the  posterior  coxsb,  the  abdomen  narrowed 
towards  the  petiole,  depressed. 
Isodontia  philadelphica. 

Labrum  of  female  with  a  slightly  incurved  spine  at  the  apex  on 
each  side  of  the  median  carina  which  is  present,  the  labrum  slightly 
roughened,  its  border  slightly  sinuated  between  the  spines ;  labrum 
of  male  rounded  anteriorly,  without  carina  and  not  roughened. 
Mandibles  of  female  black;  of  male,  varied  with  ferruginous.  Cly- 
peus of  female  with  a  broad  and  slight  notch. 
Isodontia  elegans.     Sphex  elegans  Smith.,  Cat.  Hym.  B.  M.,  iv, 

262,  cf. 

Labrum  of  the  female  with  two  short  teeth  at  the  apex,  from  each 
of  which  an  oblique  ridge  extends  backwards,  the  median  carina 
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distinct,  the  labrum  very  slightly  roughened,  its  border  slightly 
sinuated  between  the  teeth;  labrum  of  the  male  with  a  more  or  less 
distinct  median  carina,  and  very  slightly  roughened,  the  apex  very 
slightly  notched  in  the  middle,  but  without  teeth.  Clypeus  of 
female  with  the  notch  deep  and  narrow. 

The  males  of  this  species  oflen  vary  in  having  the  tibiae  and  last 
tarsal  joint  black.     The  females  closely  resemble  the  males. 
Isodontia  tibialis.    Sphex  tibialis  Lepel.,  Hym.,  iii,  339. 

Labrum  of  female  with  a  sharp  median  carina,  a  straight  carin- 
iform  tooth  on  each  side  of  it  at  the  apex,  and  a  slightly  curved 
transverse  carina  just  behind  them,  the  border  excavated  between 
the  teeth.  Labrum  of  male  roughened  and  with  a  distinct  median 
carina,  and  a  short  carina  on  each  side  of  it  at  the  tip;  anterior  bor- 
der rounded.  The  clypeus  of  the  female  with  the  median  notch  nar- 
row, and  deeper  than  in  phiiadelphica, 

Saussure  states  (Novara  Hymenoptera,  p.  39),  that  the  petiole  of 
the  female  of  this  species,  differing  from  the  male,  is  short  as  usual 
in  Sphex.  I  judge  from  this  that  he^  has  confounded  the  female  of 
Sphex  Jiavipes  with  the  female  of   /.   tibialis. 

Dahlbom*s  Sphex  pennsylvanica  is  certainly  not  the  Linnean  species 
at  present  recognized  under  that  name,  but  appears  to  be  a  synonym 
of  Isodontia  tibialis.  Yet,  such  is  the  coniusion  of  localities  in 
Dahlbom's  work,  specimens  from  the  most  remote  quarters  of  the 
globe  being  referred  to  the  same  species,  that  little  confidence  can 
be  placed  in  a  synonymical  reference  when,  as  in  this  case,  a  species 
is  said  to  occur  in  Pennsylvania  and  New  Holland.  As  Dahlbom 
had  only  one  specimen  of  his  species  it  is  probable  that  his  des- 
cription relates  to  some  New  Holland  species  which  resembles 
Isodontia  tibialis. 

To  Isodontia  belong  also  the  following  species:  /.  nigella  (Sphex 
nigella  Smith)  from  China,  /.  azteca  (Sphex  azteca  Sauss.)  from 
Mexico,  vand  /.  costipennis  (Sphex  costipennis  Spin.)  from  South 
America. 

/.  azteca  differs  from  the  other  species,  with  the  possible  excep- 
tion of  costipennis f  in  the  labrum  being  entirely  smooth  and  unarmed, 
and  in  the  mandibles  being  bidentate  in  both  sexes.  But  the  mandi- 
bles are  short  and  the  teeth  apical  as  in  Isodontia  ^  and  the  anterior 
tooth  in  the  V  is  broadly  truncate,  and  evidently  corresponds  to  two 
of  the  teeth  of  /.  phiiadelphica.  The  notch  in  the  clypeus  of  the  9 
is  broad  and  slight    The  petiole  is  of  equal  length  in  the  two  sexes, 
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and  in  its  other  characters  this  species  agrees    genericalljr  with 
/.  phUadelphicKL, 

Sphkx  Linn. 

(5.  iehneumoniOj  S.  pennsylvanica  and  S.flavipes^ 

Cljpeus  of  the  female  crenate  on  the  margin,  or  with  short,  broad 
teeth;  clypeus  of  the  male  truncate,  the  margin  crenolate.  Xiabram 
of  the  female  with  a  median  carina,  the  margin  fineljr  pubescent,  not 
armed  with  teeth.  Mandibles  of  the  female  corred  and  ending  in  a 
long  pointed  tooth;  armed  with  a  large  subtriangular  tooth  within, 
and  thb  tooth  armed  at  its  proximal  base  with  a  minute  sharp  tooth. 
Mandibles  of  the  male  with  only  one  tooth  on  the  inner  margin. 
Marginal  cell  extending  beyond  the  third  submarginal.  Claws  of 
the  tarsi  armed  with  two  teeth  at  the  base  beneath,  the  outer  tooth 
the  smaller;  only  two  bristles  between  the  claws.  Anterior  tarsi 
of  9  ciliated  externally  with  long  bristles.  Petiole  of  the  abdo- 
men no  longer  than  the  posterior  coxae ;  abdomen  convex,  the  tip 
pointed  in  the  female. 

Gasirosphaeria    Costa,  differing    from    Sphex    in    its    **conico- 
globoso  '*  abdomen  and  **  truncato-concaTe  "  tip  of  antennae,  appears 
to  contain  our  species ;  but  the  characters  given  are  not  sufficient  to 
establish  a  distinct  genus. 
Sphex  ichneumonea  Linn. 

Clypeus  of  the  female  with  two  slight,  divergent  lobes  in  the 
middle  of  the  anterior  margin,  and  a  very  slight  angle  just  exter- 
nally to  them ;  clypeus  of  the  male  slightly  crenulated  on  the  anterior 
margin.  Labrum  ferruginous;  labrum  of  the  female  obtusangular 
anteriorly  and  the  median  carina  forming  a  point  at  the  apex,  the 
median  and  basal  portions  of  the  labrum  polished,  the  lateral  and 
anterior  margins  marked  off  by  a  faint  line,  and  a  subtriangular  me- 
dian area  marked  off  by  a  similar  line;  in  the  male  this  inper  area 
much  more  distinct,  the  apex  of  the  labrum  obtusangular  and 
rounded,  there  being  no  median  carina.  In  the  male  the  apical  ven- 
tral segments  are  concave,  the  fiflh,  sixth  and  seventh  pubescent, 
with  the  pubescence  at  the  tides  long;  the  seventh  ventral  segment 
sharply  emarginate. 
Bphex  flavipes  Smith. 

Clypeus  probably  as  in  ichneumonea.  Labrum  of  the  female  as 
in  ichneumonea^  but,  being  black  or  piceous,  the  delimitations  of 
areas  are,  as  m.  pennsylvanica^  not  apparent;  in  the  male  the  labrum, 
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as  in  the  female,  angular  anteriorly,  the  apical  half  haying  a  median 
carina  which  forms  a  point  at  the  apex,  this  carina  less  distinct  than 
in  the  female,  no  distinct  median  area.  In  the  male  the  apical  ven- 
tral segments  are  concave,  the  fifth,  sixth  and  seventh  pubescent, 
with  the  pubesence  at  the  sides  long;  the  seventh  ventral  segment 
distinctly  sinuated. 

My  9  specimen  of  JlavipeSf  from  Eastern  Tennessee  (E.  M. 
Aaron),  difii^rs  from  Smith's  description  as  follows:  Length,  21  mm. 
(not  13  lines);  disk  of  clypeus  glabrous,  face  clothed  with  a  dense 
brownbh  pile,  and  sprinkled  with  long  hairs  of  the  same  color; 
apical  margin  of  labrum  not  exactly  '^  rounded  ";  the  pubesence  of 
thorax  not  **  golden  "  but  brownish,  and  on  the  metathorax  white  ; 
the  tegulae  ferruginous  (a  character  not  mentioned  by  Smith) ;  the 
abdomen  not  entirely  opaque;  the  apical  joint  of  tarsi  and  the  claws 
shaded  with  fuscous.  But  all  these  differences  excepting  the  size, 
the  ferruginous  tegulae  and  dark  tarsal  tips,  and  possibly  the  rounded 
labrum,  may  be  due  to  this  specimen  being  worn  and  faded.  The 
color  6£  the  tegulae  and  tips  of  the  tarsi  may  easily  have  been  over- 
looked, or  may  vary. 

Two  males,  received  with  the  female,  differ  from  Smith's  descrip- 
tion of  the  female  (the  male  not  previously  described),  as  follows: 
Length,  20  mm;  all  the  pubescence  white;  tegulae  tinged  with  pi- 
ceous;  apical. joint  of  the  tarsi  and  the  claws  blackish;  wings  sub- 
hyaline;  in  one  specimen  the  face  golden. 
Bphez  pennsylvanica  Linn. 

Clypeus  of  the  female  with  two  obtuse  crenations  in  the  middle  of 
the  anterior  margin,  representing  the  slight  lobes  of  ichneumanea , 
clypeus  of  the  male  obtusely  crenate  on  the  anterior  margin.  La- 
brum of  the  female  slightly  rounded  anteriorly,  the  carina  not  form- 
ing a  point  at  the  apex,  median  .  and  basal  portion  roughened ; 
labrum  of  the  male  with  the  edge  nearly  straight,  the  basal  and 
middle  portions  polished,  not  roughened,  but  with  no  distinct  indi- 
cation of  areas.  In  the  male  the  apical  ventral  segments  are  con- 
vex ;  the  eighth  segment  and  the  sides  of  the  seventh  with  a  dense 
velvety  pubescence;  the  seventh  ventral  segment  entire,  or  very 
slightly  sinuate. 

Harfactopus  Smith. 

American  type:  H,  rufiventris  (Cress.)  Patton. 
Clypeus  in  both  sexes  with  a  broad  sinus  on  each  side,  the  cen- 
tral portion  broadly   produced    and  truncate.    Labrum  of  female 
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semicircular,  truncate  at  the  apex,  the  truncation  bounded  by  a  pair 
of  stout,  slightly  divergent,  truncated  processes,  the  labrum  with  a 
broad  thickened  margin  separated  by  an  impressed  line;  labrum  of 
the  male  short,  evenly  rounded  anteriorly  and  unarmed,  the  epi- 
pharynx  extending  beyond  it  as  a  broad  membranous  margin  sub- 
angularly  rounded  at  the  apex.  Labrum  in  both  sexes  ciliate  with 
long  bristles  on  each  side  and  without  any  median  carina.  Mandi- 
bles of  the  female  with  two  stout  teeth  on  the  inner  side,  the  proxi- 
mal tooth  the  larger.  Mandibles  of  the  male  with  only  one  tooth 
within.  Marginal  cell  not  extending  beyond  third  submarginaL 
Tarsal  claws  bidentate,  second  tooth  as  large  as  the  first  or  larger; 
a  long  curved  bristle  between  the  claws  in  addition  to  the  two 
smaller  and  'Straight  ones.  Anterior  tarsi  of  the  female  ciliated  ex- 
ternally with  long  bristles.  Petiole  a  little  longer  than  the  posterior 
coxae;  abdomen  convex,  the  tip  pointed  in  the  female. 

This  American  group  differs  in  some  respects  firom  the  Old 
World  group  of  which  the  type,  H.  crudelis  Sm.,  is  said  to  have  the 
clypeus  notched  in  the  middle  of  the  margin.  The  characterstgiven 
above  must,  therefore,  be  understood  to  apply  to  the  American  spe- 
cies only.  Until  the  typical  form  is  more  carefully  described  we 
cannot  safely  propose  a  new  genus  for  our  species. 

Prionontx  Dahlb. 

Type:  P.  Thomae  (Fabr.)  Dahlb. 

Clypeus  of  the  female  produced  in  its  whole  width;  a  deep  notch 
in  the  middle,  above  which  is  an  elongated  depression.  Clypeus  of 
the  male  not  so  broadly  produced,  slightly  sinuated  anteriorly. 
Labrum  of  the  female  narrowed  anteriorly  and  bilobed,  the  lobes 
ciliated  with  long  bristles,  and  separated  by  a  large  square  sinus; 
in  the  median  line  a  short  prominent  carina  which  extends  as  a 
short  tooth  into  the  sinus.  Labrum  of  male  narrowed  anteriorly, 
the  narrowed  portion  ciliated  with  long  bristles,  the  anterior  border 
broadly  sinuate,  the  sinus  not  ciliated.  Mandibles  of  the  female 
with  two  teeth  on  the  inner  side,  the  proximal  tooth  the  smaller, 
yet  larger  than  the  corresponding  tooth  in  Sphex,  Marginal  cell  not 
extending  beyond  the  third  submarginaL  Tarsal  claws  with  five 
teeth  beneath,  the  outer  teeth  the  largest,  the  basal  tooth  very 
small,  but  distinct;  a  long  curved  bristle  between  the  claws  in  addi- 
tion to  the  two  smaller  and  straight  ones.     Anterior  tarsi  of  the 
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female  ciliated  externally  with  long  bristles.  Petiole  no  longer  than 
the  posterior  coxae ;  abdomen  convex,  the  tip  pointed  in  the  female. 

Both  Dahlbom  and  Smith  have  described  the  tarsal  claws  of 
Priononyx  as  quadridentate,  doubtless  overlooking  the  small  basal 
tooth  which  is  difficult  to  see  unless  the  claw  is  detached.  This  fifth 
tooth  is  present  in  both  thomae  and  atrata. 

In  the  9  of  thomae  the  notch  in  the  clypeus  is  shallow,  and  above 
it  is  a  rounded  depression.  Small  specimens  of  atrata  approach 
thomae  in  these  respects.  In  the  <f  of  thomae  the  6th  and  7th  ven- 
tral segments  have  a  deep  median  sinus  on  the  margin.  In  atrata  the 
margin  of  these  segments  is  entire. 

List  of  the  Nobth  American  Lark  ad  ae. 
By  W.  H.  Patton. 

Sthopsis  of  thk  Genera. 

L    Eyes  reniform;  second  submarginal  cell  petiolate  .        .    PisoN 
n.     £yes  entire;  second  submarginal  cell  not  petiolate. 

A. '  Exterior  margin  of  the  mandibles  scarcely  emarginate. 

a.  First  submarginal  cell  shorter  than  the  two  follow- 

ing taken  together,  divided  by  a  spurious  ner- 
vure.  Eyes  of  the  d  meeting  on  the  vertex. 
Two  spurs  on  the  intermediate  tibiae.     Astata 

b.  First  submarginal  cell  longer  than  the  two  followin. 

together,  not  divided.     Eyes  not  meeting  on  the 
vertex.    Mandibles  not  dentate  within.       Lirib 
B.    Exterior  margin  of  the  mandibles  with  a  broad  and  deep 
emargination  near  the  base. 

a.  Three  distinct  ocelli.      .        .        .        .    Lyboda 

b.  Posterior  ocelli  distorted  or  obsolete. 

1.  Metathorax  as  long  as  the  mesothorax,  trun- 

cated behind;  marginal  cell  truncate. 

Larra 

2.  Metathorax  shorter  than   the  mesothorax, 

rounded  behind ;  marginal  cell  narrow  and 
rounded  at  the  apex.  Mandibles  dentate 
within Tachttes 

PBOQBSOniOS  B.  a.  K.  H.—  VOL.  XX.  26  OOTOBXB,  1880. 
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PISON  Spin.  (1808). 

Syn.     Tachylndtu  Latr.  (1809);  Nephridia  BraM  (1888). 

Tjrpe  of  Spinola:  P.  aier  (Spin.). 
Pison  laevis  Sm.,  Cat  Hym.  Brit.  Mub.,  iy,  817,  9. 
PiBon  oonformis  Sul,  TranB.  £nt  Soc.  Lond.,  1869,  297. 

AsTAtA  Latr.  (1796). 
Syn.    Dmorpha  Jur.  (1807). 

Tjpe:  A,  loops  (Schrank). 
Afltata  unioolor  Say,  Nair.  Long's  Ex.,  u,  887,  9  ;  Smith,  Cat. 

H.  B.  M.,  IV,  pL  8,  f.  1,  (f. 
Afltata  mflventris  Cress.,  Tr.  Am.  Ent.  Soc.,iv,  218,  9. 
Astata  bioolor  Say,  West.  Quart  Sep.,  n,  78,  d*  9.  Attatatermi' 

naia  Cress.,  Tr.  Am.  Ent  Soc.,  iv,  218,  cf. 
Astata  nnbeoula  Cress.,  Froc.  E.  S.  P.,  it,  466,  d. 
Aetata  inBularis  Cress.,  Firac.  £.  S.  P.,  iv,  140,  ?. 

LiBiB  Fabr.  (1804),  Dahlb.  (1848). 
Type  of  Fabricins:  anrata.   No  American  species  known. 

Ltboda  Say  (18*87). 

Type:  L.  subUa  Say. 

Mandibles  with  a  deep  and  broad  excayation  beneath  and  in  the  9 
with  two  teeth  within,  the  proximal  tooth  broad,  its  apex  retase, 
separated  from  the  other  tooth  by  a  sharp  notch;  in  the  d  no  trace 
of  teeth  within.  Clypeus  of  the  9  with  three  distinct  teeth  on  each 
side,  the  labrom  slightly  sinuate;  clypens  of  the  <f  narrowly  and 
slightly  produced,  concealing  the  labrum,  the  apex  of  the  clypeus 
bisinuate.  Eyes  parallel,  the  inner  margin  slightly  sinuate.  The 
three  ocelli  distinct  and  round.  Ptothorax  raised,  forming  a  distinct 
node,  obtusely  three-angled.  Metathorax  elongate,  truncate.  Mar- 
ginal cell  of  anterior  wings  truncate,  distinctly  appendiculate;  first 
subnuuginal  longer  than  the  two  following  together;  second  submar^ 
ginal  narrow  and  narrowed  one-half,  or  in  the  d  more  than  one-half, 
towards  the  mar^nal,  unequally  six-sided,  the  transverse  nenrures 
nearly  straight;  third  submarginal  slightly  produced  at  the  apex,  not 
lunate,  the  submarginal  yein  extending  distinctly  beyond;  the  first 
recurrent  nervure  received  near  the  base,  the  second  beyond  the 
middle  of  the  second  submarginal  cell,  fiur  apart;  submedial  cell  of 
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anterior  wing  extending  as  far  as  the  medial  cell  on  the  extemo- 
medial  nervure.  Enclosure  on  the  sixth  dorsal  segment  of  the 
abdomen  in  the  9  broad,  pilose. 

The  genus  Morphota  Smith  (1856)  appears  to  be  synonymous  with 
this,  Smith's  description  applying  well  in  all  but  the  form  of  the 
prothorax  which  is  said  to  be  *' transverse";  and  this  difference  is 
probably  one  of  words  rather  than  of  structure. 
Lyroda  snbita  Say,  Bost  Joum.,  i,  372,  ?.   Tach^  subittu  Sm., 

Cat.  H.    B.  M.,  iv,    807;  Larrada  siibiia  Cress.,  Tr.   Am.  Ent. 

Soc.,  IV,  218. 
Lyroda  triloba  Say,  Host.  Joum.,i,  872.    Tachyies  trUobus  Sm. 

Cat.  H.  B.  M.,  IV,  807;  Larrada   triloba  Cress.,  Tr.  Am.   Ent. 

Soc.,  IV,  218. 

yroda  oaliptera  Saj,  Bost.  Journ.,  i,  878. 

Larra  Latr.  (1802),  Fabr.  (1804,  nee  1798). 
Syn.    Larrada  Smith  (1856). 

Type  of  Latr.,  Dahlb.,  and  Smith:  anathema. 

The  type  is  said  to  have  no  teeth  on  the  inner  margin  of  the 
mandibles,  and  it  was  upon  this  character  that  Panzer,  Bliger,  and 
Dahlbom  based  the  dbtinction  between  this  genus  and  Tachytes. 
In  all  the  American  species  examined  by  me  the  teeth  are  more  or 
less  distinct,  sometimes  as  distinct  as  in  Tachytes,  and  in  all  cases, 
even  in  the  males,  apparent.  This  character  appears  to  be  liable  to 
the  objections  which  may  be  raised  against  all  characters  derived  from 
the  presence  or  absence  of  an  organ.  I  have,  therefore,  employed  the 
characters  given  by  Smith,  as  they  appear  also  to  separate  the 
genera  more  naturally.  But  this  arrangement  has  its  difficulties,  and 
it  may  yet  be  necessary  either  to  subdivide  both  genera  or  to  throw 
them  into  one. 

The  genus  ScoliawM  established  by  FabriciuB  in  1775,  and  no 
indication  of  the  type  was  given  by  him  either  at  that  time  or  subse- 
quently. In  the  Entomologia  Systematica  (1798)  he  described  a 
genus  Larra  and,  contrary  to  his  custom  in  that  work,  gave  a  full 
description  drawn  from  ^-puatuUUus.  There  is  nothing  in  the  writ- 
ings of  the  early  authors  to  show  that  they  placed  first  in  the  genus 
the  species  which  they  regarded  as  typical,  nor  indeed,  that  they  had 
any  idea  of  **  types."  Smith's  statement,  in  1856,  that  vespiformis 
was  the  type  of  the  Fabrician  Larra  (because,  perhaps,  it  stood  first 
in  Fabricius'  list)  is,   therefore,  not  to  be  left  unchallenged.    A 
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genus,  in  the  conception  of  Fabricius,  contained  species  which  agreed 
in  essential  structure.  The  species,  therefore,  from  which  he 
described  that  structure,  if  he  indicates  it,  must  be  taken  as  typical 
of  the  genus  no  matter  where  it  stands  in  the  list.  The  ^-puslulatus 
stands  next  to  the  last.  The  ichneumoni/ormis  stands  third  in  the 
list.  In  the  Syst.  Fiez.  (1804)  Fabricius  decided  that  4-j9fi«<ula(u« 
belonged  to  Scolia]  vespi/ormia  and  ichneumoni/ormis  he  still  retained 
in  Larra.  The  Larra  of  1793  becomes,  therefore,  a  synonym  of 
Scolia  and  a  new  genus  Larra  is  made  for  the  non-typical  species. 
But  Latreille  in  1802,  Hist.  Nat.,  vol.  iii,  had  described  a  genus 
Larra  with  ichneumoni/ormis  as  its  type.  The  name,  therefore, 
should  be  quoted  from  Latreille,  and  as  vespi/ormis  is  now  known  to 
be  generically  distinct  from  ichneumoni/ormis,  vespi/ormis  cannot  be 
its  type.  In  1802  also  Latreille  established  a  genus  Stizus  with 
tridentata  (of  which  Larra  bi/asciaia  Fabr.  is  a  synonym)  as  its  type; 
to  this  species  vespi/ormis  is  allied.  Fabricius  1804,  therefore, 
should  be  quoted  as  authority  for  Larra  in  synonymy  only,  since  his 
genus  contained  the  types  of  two  of  Latreille's  prior  genera. 

Even  if  this  reasoning  were  not  convincing  we  should  be  obliged 
to  accept  Latreille's  decision  as  to  which  portion  of  the  Fabrician 
genus  should  retain  the  name  —  and  he  selected  ichneumoni/ormis  as 
typical.  L,  ichneumoni/ormis  Fabr.  is  a  recognized  synonym  of  L. 
anathema  (Rossi). 
Larra  argentata  Beauv.,  Ins.  Afric.  et  Am^r. ,  1 1 9,  t.  S,  f.  9.    Lyrops 

argentata  Say,  Bost.  Joum.,  i,  870;  Larrada  argentata  Smith,  Cat.  H. 

B.  M.  IV,  292. 
Larra  distinota.    Larrada  distincta  Smith,  Cat.  H.  B.  M.,  iv, 

292,  9. 

Larra  acuta  n.  sp. 

Larra   arouata.     Larrada  arcuata    Smith,  Cat.  H.  B.  M.,  iv, 

298,  9. 
Larra  luotuosa.     Larrada  luctuosa  Smith,  Cat.  H.  B.  M.,  iv, 

289,  9. 

Larra  luteipennis.    Larrada  luteipennis  Cress.,  Tr.  Am.   £nt. 

Soc.,  II,  293,  d. 
Larra  ignipennis.    Larrada  ignipennis  Smith,  Cat.  H.  B.  M.,  iv* 

288,  9  d\  Cress.,  Proc.  E.  S.  P.,  iv,  137. 
Larra  trifasoiata.    Larrada  tri/asciata  Smith,  Cat.  U.  B.  M.,  iy, 

290,  9. 

Larra  vinulenta.    Larrada  vinulenta  Cress.,  Proc.  £.  S.  P.,  iv,  188. 
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Larra  pensylyanioa  Beauv.,  Ins.  Afric.  et  Am^r.  118,  t.  5,  f.  8. 

Larrada  pensylvanica  Smith,  Cat.  H.  B.  M.,  iv,  292. 
Larra  fuliginosa  Dablb.,  Hym.  £ur.,  i,  138  and  472,  ?  d,    Lar- 

rada  fuUginosa  Smith,  Cat.  H.  B.  M.,  iv,  288.     ^Larrada  Dahlbomi 

Cress.,  Proc.  E.  S.  P.,  iv,  138. 
Larra  aethiops  Say,  Bost.  Journ.,  i,  872. 
Larra  aethiops.    Larrada  aethiops  Cress.,  Proc.  £.  S.  P.,  iv,  465, 

*'  9";  Larra  aethiops  Patton,  Bull.  U.  S.  Greol.  Smrv.,  v,  854  d". 
Larra  amerioana.    Larrada  americana  Cress.,  Tr.  Am.  Ent.  Soc., 

IV,  214,  d". 
Larra  canescens.     Larrada  canescens  Smith,  Cat.  H.  B.  M.,  iv, 

292,  9. 
Larra  tenuioomlB.    Larrada  tenuicomis  Smith,  Cat.  H.  B.  M.,  iv, 

298,  9. 
Larra  laevifrons.    Larrada  laevijrons  Smith,  Cat.  H.  B.  M.,  iy, 

291. 
Larra  montana.    Larrada  montana  Cress.,  Proc.  E.  S.  P.,  ly, 

465,  9  ;  Larrada  parvida  Cress.,  Proc.  E.  S.  P.,  iv,  465,  cf. 
Larra  belfragei.    Larrada  Belfragei  Cress.,  Tr.  Am.  Ent.  Soc., 

IV,  215,  9. 
Larra  terminata.    Larrada  terminata  Smith,  Cat.  H.  B.  M.,  iv, 

291,  <f. 
Larra  analis  Fabr.,  Syst.  Piez.,  220,  8.  Larrada  analis  Smith,  Cat. 

H.  B.  M.,  IV,  291. 
Larra  divisa  Patton,  Bull.  U.  S.  Geol.  Surv.,  v,  868,  9. 
Larra  tarsata  Say,  West.  Quart.  Bep.,  ii,  78.    Larrada  tarsata 

Cress.,  Proc.  E.  S.  P.,  iv,  464,  9. 
Larra  semimflL     Larrada  semirufa  Cress.,  Proc.  E.  S.  P.,  iv, 

464,  9 ;  Pack.,  First  Ann.  Rep.  U.  S.  Ent.  Comm.,  818,  f.  55  and  56. 

Larra  texana.  Larrada  texana  Cress.,  Tr.  Am.  Ent.  Soc.,  iv, 
214,  9. 

Larra  bicolor  Fabr.,  Syst.  Piez.,  221,  12.  Taohytes  incolor  Dahlb., 
Hym.  Eu.,  i,  471,  15;  Tachytes  bicolor  Smith,  Cat  H.  B.  M.,  iv, 
808 ;  Tachytes  (Lyrops)  pagana  Dahlb.,  Hym.  Eu.,  i,  182, 
<S  9.  Larrada  pagana  Smith,  Cat.  H.  B.  M.,  iv,  286;  Larrada 
americana  Sauss.,  Novara  Hym.,  74. 

Larra  f ulviventria.  Lyrops  fuivioentris  Gu^r.,  Icon.  B^g.  Ahim., 
Ill,  440;  La  Sagra's  Hist.  Cuba,  vii,  820,  viii,  pi.  18,  f.  9  (1857) ; 
and  <<Ins.,  766,  pi.  18,  f.  9";  Larrada  fulviventris  Smith,  Cat.  H. 
B .  M.,  IV,  286. 
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Larba  distincta  (SmUh). 

Both  sexes  of  this  species  yaiy  in  haying  two  or  tiiree  of  the  basal 
segments  of  the  abdomen  red;  intermediate  forms  are  rare,  bot  both 
the  red-marked  and  the  black  yarieties  are  equally  common  and 
occur  together. 

L.  distincta  is  peculiar  for  haying  the  labmm  slightlj  produced  and 
deeply  notched  in  the  middle.  The  mandibles  are  distinctly  biden- 
tate  in  both  sexes.  The  clypeus  is  broadly  and  abruptly,  but 
slightly  produced,  and  is  transyersely  impressed  near  the  apex;  the 
margin  armed  with  three  teeth  on  each  side  in  the  ? ,  the  lateral 
teeth  being  the  angles  of  the  process  and  the  inner  teeth  being  the 
angles  of  the  smooth  border,  in  the  male  only  two  teeth  are  present 
on  each  side  and  the  border  is  more  rounded  out.  Hie  front  is 
prominent,  the  anterior  ocellus  in  an  isolated  pit,  the  area  behind  it 
not  prominent  and  not  bilobed.  Hie  posterior  ocelli  are  obliquely 
distorted  and  narrowly  drawn  out  The  eighth  yentral  segment  of 
the  <J  is  broad  and  entire  at  the  apex.  The  ciliation  of  tbe  anterior 
tarsi  of  the  9  is  short,  the  bristles  equalling  the  third  tarsal  joint  in 
length. 

Larra  acuta  n.  sp. 

9 .  Length  8-9  mm.  Black ;  head,  thorax,  antennae  and  legs  dothed 
with  a  yery  fine  silyery  pubescence,  the  pubescence  more  distinct  on 
the  face  and  longer  on  the  metathorax;  three  basal  segments  of  the 
abdomen  when  yiewed  firom  behind  with  a  broad  apical  silyery  band, 
in  other  lights  these  bands  disappearing  and  the  babal  poriioD  of  the 
segments  haying  a  silyery  reflection.  Mandibles  piceous  in  the 
middle,  strongly  bidentate  within  like  the  mandibles  of  Tachyles, 
Clypens  not  dentate,  broadly  but  slightiy  produced,  the  sides  of  the 
process  angular;  lafarum  distinct,  entire,  medially  impressed;  head 
and  thorax  finely  and  closely  punctured,  the  anterior  portion  of  the 
clypens  more  coarsely  punctured  and  bordered  by  a  transyene 
impression.  The  firont  and  the  disk  of  clypens  swollen,  a  depres- 
sion, angnlated  aboye,  between  the  eyes  and  antennae  on  each  side 
of  the  fiuse;  two  slight  eleyations  just  aboye  the  antennae,  between 
which  is  an  impressed  line  extending  to  anterior  ocellus  and  ixm- 
tinned  aboye  oyer  the  prominence  and  throng  the  depression  on 
yertex;  posterior  ocdli  obliquely  distorted  into  an  ellipse,  but  not 
drawn  out  into  a  linear  appendage;  eyes  i^proaching  on  the  yerlex, 
their   inner   border  sinuous.      Mesonotum   abrupt  anteriorily,  its 
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anterior  portion  with  a  broad  median  imprenion  on  each  aide  of 
which  is  an  impressed  line.  Metathoraz  abruptly  truncate,  the  sides 
and  upper  surface  uniformly  and  finely  grantdated,  the  posterior  &ce 
limited  above  by  a  transverse  ridge  beneath  which  is  a  deep 
elongated  depression  in  the  median  line,  on  each  side  of  this  the 
posterior  face  delicately  rugose  transversely.  Anterior  tarsi  strongly 
ciliate,  the  bristles  exceeding  the  second  joint  of  the  tarsus  in  length. 
Wings  subhyaline,  tegulae  and  nervures  black  or  piceous;  marginal 
cell  obliquely  truncate  as  in  disUncta  (Sm.),  indistinctly  appendicu- 
late;  recurrent  nervures  distant  at  their  insertion  into  the  second 
submarginal  cell,  more  distant  than  in  distmcta  and  much  more  so 
than  in  argerUata  Beauv.  Area  on  sixth  segment  of  the  abdomen 
narrow  and  pointed,  glabrous,  margined,  its  disk  sometimes  sparsely 
punctured. 

Waterbury,  Conn.,  Aug.  20th,  21st  and  24th. 

In  size  and  color  actUa  bears  much  resemblance  to  the  black  males 
ofdutincta.    It  is  related  to  temdnatiij  tarsata  and  montana. 

Tachytes  Panz.  (1806). 
Syn.    Lyrops  Bliger  (1807). 

Type  of  Panz.  and  HI. :  species  with  dentate  vumdHdes, 

lype  of  Westwood  (ISAO)  ipampUi/ormisFz. 

The  type  pompUiformis  has  a  distinct  appendiculation  to  the 
marginal  cell.  Other  species  having  no  appendiculation  to  the 
marginal  cell  may  require  to  be  set  apart,  and  as  etrusea,  the  type  of 
Lyrops  HI.,  is  one  of  these,  the  name  Lyrops  might  be  adopted  for 
the  new  genus.  But  as  the  name  Lyrops  of  Illiger  has  properly 
passed  into  synonymy,  the  present  date  and  not  Bliger's  sfaoold  be 
quoted.  Dahlbom  in  1848,  however,  established  a  new  group 
Lyrops  with  pagana  as  type  (the  Lyrops  of  Illiger  being  at  that  time 
obsolete)  and  proposed  the  name  Tachyptera  for  the  species  without 
appendiculation,  with  obsoUta  as  type.  It  may  be  well,  therefore,  to 
let  Lyrops  share  the  fiite  of  pagana  and  adopt  Tacht^ptera  with 
chsoUta  as  the  type,  notwithstanding  that  obsoleta  is  striotly  oongenerio 
with  etruscaf  the  type  of  Illiger 's  Lyrops. 

Some  of  the  species  here  referred  to  Tachytes  may  need,  there^ 
fore,  to  be  called  Tachyptera  or  Lyrops,  and  most  of  those  referred 
to  Larra  may  require  the  formation  of  a  new  genus  (and  far  this 
new  genus  the  name  Larrada,  n.  g.  nee*  Smith,  would  be  con- 
venient); but  I  do  not  at  present  find  sufficient   characters  for 
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separating  Tachyptera  from  Tachytes  or  such  new  genus  from  Larra. 
As  a  number  of  the  species,  both  of  Tachytes  and  Larra,  given  in 
this  list  are  at  present  unknown  to  me  I  do  not  vouch  for  their 
validity,  but  in  a  subsequent  paper  hope  to  discuss  both  the  generic 
and  specific  structural  characters  more  fiiUy. 
Taohytes  labiatus.     Sphex  labiata  Fabr.,  Ent.  Syst,  ii,  211,  52; 

Pompilus  labiaiusFahr.,  Ent.  Syst.,Supp.,  247,  9;  Syst.  Piez.,  191, 

16;  Tachytes  laUatus  Smith,  Cat  H.  B.  M.,  iv,  806;  Tachytes 

murina  Dahlb.,  Hym.  Eur.,  i,  182,  cf  9. 
Tachytes  pepticus.    Lyrops  peptica  Say,  Bost.  Joum.,  i,  871,  <f  9 ; 

Tachytes  pepticus  Smith,  Cat.  H.  B.  M.,  iv,  808. 
Taohytes  argentipes  Smith,  Cat.  H.  B.  M.,  iv,  806,  9. 
Tachytes  insularis  Cress.,  Proc.  E.  S.  P.,  iv,  140,  d  9. 
Tachytes  obsourus  Cress.,  Tr.  Am.  Ent.  Soc.,  iv,  217,  9. 
Tachytes  texanus  Cress.,  Tr.  Am.  Ent.  Soc,  iv,  217,  d*;  Ta- 

chyte*  tezanus  Patton,  Bull.  U.  S.  Geol.  Surv.,  v,  868,  d*. 
Tachytes  repandus.    Liris  repanda   Fabr.,    Syst  Piez.,  281  ; 

Tachytes  S-cincta  Dahlb.,  Hym.  Eur.,  i,  125;   Tachytes,  repanda 

Dahlb.,  Hym.  Eur.,  i,  470  and  xxiii;  Tachytes  S-dnctus  Smith, 

Cat.  H.  B.  M.,  IV,  806. 
Tachytes  serioatus  Cress.,  Tr.  Am.  Ent.  Soc.,  iv,  216,  d  9. 
Tachytes  ftilvipes.    Larrada  Julvipes  Smith,  Cat.  H.  B.  M.,  iv; 

288. 
Tachytes  distinctus  Smith,  Cat.  H.  B.  M.,  iv,  807,  9.    Tachytes 

distinctus  Cress.,  Tr.  Am.  Ent.  Soc.,  iv,  215;  'i  Tachytes  aurulenta 

Lepel.,  Hym.,  iii,  247. 
Tachytes  cubensis  Cress.,  Proc.  E.  S.  P.,  iv,  189,  <f  9. 
Tachytes  elongatos  Cress.,  Tr.  Am.  Ent.  Soc.,  iv,  215,  d. 
Tachjrtes  validus   Cress.,   Tr.  Am.   Ent.  Soc.,   iv,   216,   d    9; 

Tachytes  breviventris  Cress.,  Tr.  Am.  Ent.  Soc.,  lY,  216,  d. 
Tachytes  crassus  n.  sp. 
Tachjrtes  mandibularis  n.  sp. 
Tachytes  harpaz  n.  sp. 

Tachytes  8-cinctllS.    Luis  S-cincta  Fabr.,  Syst  Piez.,  229,  5. 
Tachytes  annilentus.    Larra  aurulenta  Fabr.,  Syst.  Piez.,  220,  7 ; 

Lyrops  aurulenta  Say,  Bost.  Joum.,  i,  871,  8  ;  *i  Tachytes  aurulenta 

Lepel.,  Hym.,  iii,  247;  ? Tachytes  aurulentus  Smith,  Cat.  H«  B. M., 

IT,  806  and  807. 
Tachytes  dives  Lepel.,  Hym.,  iii,  247,  8,  9. 
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Taohytes  abdominalis.  Larra  ahdominalis  Say,  West  Quart. 
Rep.,  II,  77,  9 ;  Larrada  abdominalis  Cress.,  Tr.  Am.  Ent.  Soc.,  i, 
879;  Tachytes  abdominaHs  Cress.,  Tr.  Am.  Ent.  Soc.,  iv,  217. 

Tachytes  caelebs  Patton,  Ball.  U.  S.  Geol.  Sarv.,  v,  855  cf. 

Taohytes  rufofasciata  Cress.,  Tr.  Am.  Ent.  Soc.,  iv,  217,  <f. 

Tachytes  fulviventris  Cress.,  Froc.  E.  S.  P.,  iv,  466,  ?. 

Tachytes  crassub  n.  sp. 

9.  Length  15-16  mm.  Robust;  black;  head,  scape,  thorax,  femora 
and  basal  segment  of  the  abdomen  clothed  with  golden  pubescence,  the 
pubescence  on  collar  and  postscutellum  somewhat  silvery  and  that  on 
disk  of  mesothorax  and  on  metathorax  and  base  of  abdomen  some- 
what griseous ;  the  pubescence  more  brilliant  on  the  face  and,  in  certain 
lights,  upon  the  usual  parts  of  the  thorax ;  the  ventral  segments 
clothed  with  an  appressed  brown  pubescence ;  first,  second  and  third 
dorsal  segments  with  a  narrow  silvery  margin,  extending  beneath 
upon  the  second  and  third  segments ;  dorsal  area  of  the  sixth  segment 
black,  clothed  with  appressed  piceons  bristles,  the  sixth  segment 
margined  with  shorter  bristles.  Middle  of  the  mandibles,  the  labrum, 
the  palpi,  the  knees,  tibiae  and  tarsi,  the  tegulae  and  nervures,  fer- 
ruginous; wings  yellowish  subhyaline,  the  apical  margin  paler.  Body 
very  finely  punctured.  Clypeus  broadly  and  abruptly  produced,  the 
process  glabrous,  margined,  the  middle  of  the  margin  forming  a  broad 
rounded  tooth  or  short  lobe,  the  margin  at  each  side  having  three 
crenulations  or  slight  teeth.  Labrum  with  a  slight  sinuation  in  the 
narrow  anterior  border,  fringed  with  stout  spinules.  Tubercle  of  the 
ocelli  clothed  with  silvery  pubescence;  the  posterior  ocelli  much 
drawn  out,  extending  downwards  on  the  sides  of  the  tubercle ;  behind 
the  ocelli  a  transverse  arcuate  or  triangular  depression  fi*om  which  an 
impressed  line  extends  upon  the  vertex.  Anterior  portion  of  the 
mesonotum  depressed  in  the  middle,  the  lateral  impressed  lines  being 
placed  on  the  elevations  at  each  side.  Scutellum  with  a  slight 
median  impression,  extreme  base  of  the  metathorax  with  two  or  three 
transverse  grooves ;  metathorax  subtruncate,  its  upper  face  with  a 
distinct  median  impressed  line,  this  line  widening  or  forking  pos- 
teriorly to  enclose  a  smooth  spot  upon  the  verge  of  the  truncation ; 
posterior  face  of  the  truncation  medially  impressed.  Tarsi  sparsely 
iringed  with  short  spines,  first  joint  of  anterior  tarsi  with  six  spines 
exteriorly,  the  spines  shorter  than  the  third  tarsal  joint,  the  fourth 
joint  of  all  the  tarsi  unarmed,  the  posterior  tarsi  with  short  s^nes  at 
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the  tip  of  fint  and  second  jointe  intemaUy  bat  none  at  the  tip  of  the 
third  joint  internally. 

Waterbury,  Conn.,  July  2l8t  and  AnguBt  5th,  on  the  ilowen  of 
AscUpias  wcamaia.  The  q>ecimens  slightly  worn.  In  nnrubbed 
speciment  it  is  probable  that  the  annatore  of  the  tarsi  and  of  the 
clypeus  would  be  the  same  as  in  the  following  species.  The  females 
of  the  three  species  here  described  are  closely  related,  the  principal 
differences  being  found  in  ^e-color  of  mandibles,  scape,  tibiae  and 
dorsal  area,  in  the  number  of  silyery  bands  and  in  the  impression  on 
scutellum  and  grooye  on  metathorax. 

This  appears  to  be  the  species  which  has  been  mistaken  by  Massa- 
chusetts Entomologists  for  the  auruUrUa  of  Fabricius,  but  Fabricius 
described  the  wings  of  his  species  as  ''obscura.''  From  aunUenla 
Smith  this  species  differs  in  having  no  **  notch  in  the  middle  of  the 
anterior  maxgin  of  the  clypeus."  The  aundenia  of  Lepeletier  appears 
to  be  different  from  that  of  Fabricius,  but  differs  also  from  distinctus 
Smith. 

TaCHTTES  MAND1BULARI8  n.  sp. 

?.  Length  IS  mm.  Black,  the  head,  scape  beneath,  thorax  and 
femora  clothed  with  golden  pubescence,  the  pubescence  more  dense 
and  brilliant  in  the  usual  positions,  the  pubescence  long  on  the  tho- 
rax beneath;  basal  segment  of  the  abdomen  with  a  thin  silvery 
pubescence,  apical  margins  of  the  four  basal  segments  of  the  abdo- 
men silvery;  second  ventral  and  the  margins  of  the  other  ventral 
segments  clothed  with  an  appressed  brown  pubescence  which  in  cer- 
tain lights  appears  silvery;  dorsal  area  black,  coarsely  punctured, 
the  appressed  bristles  piceous;  abdomen  with  the  usual  rows  of 
erect  bristles.  Base  and  middle  of  the  mandibles,  the  palpi  and 
labrum,  the  scape  beneath,  the  knees,  tibiae  and  tarsi,  the  tegulae 
and  nervures,  ferruginous.  The  wings  yellowish  subhyaline,  the 
apical  margin  clearer.  Body  very  finely  punctured.  Clypeus 
broadly  and  abruptly  produced,  margined,  ail  but  the  margin  pubes- 
cent; the  middle  of  the  mai^n  produced  into  a  quadrate  tooth,  the 
tooth  bituberculate  or  medially  impressed,  the  margin  on  each  side 
having  three  teeth,  the  outer  tooth  most  distinct  and  somewhat 
oblique.  Labrum  with  a  slight  median  impression  in  the  narrow 
anterior  border,  fringed  with  stout  spinules.  Posterior  ocelli  drawn 
out  as  t^ual  upon  ihe  sides  of  the  tubercle,  the  tubercle  divided  by  a 
median  impression  which  extends  upon  the  vertex,  and  encircled  by 
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an  impressed  line  which  expands  into  a  pit  behind.  The  four  im- 
pressed lines  on  the  mesothorax  anteriorly  distinct,  the  lateral  ones 
placed  on  elevations.  Scutellum  not  distinctly  impressed  medially, 
extreme  base  of  the  metathorax  with  two  or  three  transverse  grooves, 
metathorax  rounded,  its  upper  face  with  a  median  groove,  the 
groove  delicately  striate  transversely  in  the  middle,  ending  in  a  fovea 
posteriorly;  posterior  face  of  the  metathorax  medially  impressed, 
the  impression  broader  and  deeper  above.  Spines  of  the  anterior 
tarsi  equalling  the  second  joint  of  the  tarsus  in  length,  the  first  joint 
with  six  or  seven  spines  externally,  fourth  joint  of  all  the  tarsi 
armed  with  slende?  spines,  all  the  joints  of  the  posterior  tarsi  armed 
both  externally  and  internally,  the  spines  within  being  longer  than 
those  without.    New  Haven,  Ct.,  July  13th;  Southington,  Ct.,  July. 

<f.  Leogth  11  mm.  The  dorsal  area  silvery,  defined  posteriorly 
by  the  lateral  truncations,  the  apex  truncate.  The  eighth  ventral 
segment  broadly  excavated  at  the  apex  so  as  to  form  two  remote 
teeth.  Joints  S-7  of  the  antennn  crenulated  beneath.  The  ante- 
rior margin  of  the  clypeus  slightly  rounded  out,  entire,  only  the 
tooth  at  the  extreme  side  being  distinct.  Labrum  not  seen.  Hie 
median  impression  on  the  upper  face  of  metathorax  distinct  only  at 
t)ie  base  and  apex.  All  the  tarsi,  excepting  the  basal  joint  of  the 
anterior  pair,  without  armature,  the  spines  probably  being  worn  off. 
New  Haven,  Ct.,  July  12th,  on  the  flowers  of  sumach  (Rhtis), 

Smaller  male  .  specimens,  (which  may  be  a  seasonal-dimorph  or 
belong  to  a  distinct  species)  have  the  femora  more  broadly  ferrugin- 
ous. The  median  tooth  and  the  three  lateral  teeth  of  the  9  clypeus 
are  present  as  rudiments,  the  labrum  is  like  that  of  the  9 ,  the  groove 
on  metathorax  is  distinct,  and  the  ,tarsi  are  armed  with  spines 
arranged  like  those  of  the  9  but  more  slender.  Waterbury,  Conn., 
Aug.  16th  and  27th,  on  flowers  of  golden-rod  {SoUdago), 

The  smaller  size,  the  unimpressed  scutellum  and  the  presence  of 
a  fourth  silvery  band  distinguishes  the  9  of  this  species  flrom  T. 
crassut, 

Tachttks  harpax  n.  sp. 

9.  Length  11-18  mm.  Agrees  with  the  description  of  mandUml-' 
oris,  in  all  but  the  following  points.  Dorsal  area  golden.  The 
labrum,  the  middle  and  extreme  apex  of  the  mandibles,  and  the 
scape  of  the  antennss  beneath  dark  piceous.  All  the  tibiae  with  a 
black  stripe  beneath.    The  three  kteral  teeth  of  the  clypeus  equally 
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distinct.  ScuteOum  with  a  distinct  median  impression;  the  groove 
on  upper  face  of  metathorax  represented  bj  the  forea  only.  Watei^ 
bury,  Ct,  Aug.  18,  28,  and  21. 

<S,  Length  12  mm.  Resembles  the  9,  but  the  spines  of  the  tarsi 
are  more  slender,  and  an  impressed  line  is  apparent  upon  the  disk  of 
the  metathorax.  The  antenns  are  more  strongly  crenulated 
beneath  than  in  mandibularis  d.  The  middle  of  the  anterior  mar- 
gin of  tHe  clypeus  is  thickened,  and  forms  a  broad  angle  beyond 
which  extends  the  angulated  labrum;  on  each  side  of  the  anterior 
mai^n  of  the  clypeus  are  three  distinct  teeth.  The  sixth  ventral 
and  seventh  dorsal  segments  are  tufted  with  fuscous  pubescence; 
the  seventh  dorsal  is  silvery,  the  area  not  so  distinctly  defined  later- 
ally as  in  mandibularis.  The  eighth  Yentral  forms  two  broad  lobes 
at  the  tip,  separated  by  a  deep  and  narrow  notch.  Waterbury, 
Cl,  Aug.  5th. 

I  have  observed  the  female  of  Tackytes  karpax  carrying  her  prey, 
a  female  specimen  of  Xiphidium  "brevipenne  Scudd.  Capturing  both 
together  in  a  cyanide  bottle,  when  the  wasp  alit  on  a  leaf  to  get  a 
new  hold  on  her  burden,  I  removed  tbem  from  the  bottle  in  a  few 
minutes,  after  the  wasp  was  dead,  and  it  is  worthy  of  note  that  tw^ 
days  after  its  removal  from  the  bottle  the  Xiphidium  was  sensitive  to 
touch  and  capable  of  slightly  moving  its  limbs.  Can  this  have  been 
due  to  a  neutralization  of  the  cyanide  by  the  paralyzing  effect  of 
the  wasp's  sting,  or  was  it  owing  to  the  Xiphidium  having  greater 
natural  power  to  withstand  the  cyanide  ? 

The  European  T.  obsoletus  was  observed  by  Fabre  (Ann.  Sci. 
Nat.,  IV  ser.,  Zool.  vi,  p.  147,,  1856),  to  provision  its  nest  with  the 
larvse  of  Oedipoda,  and  he  observed  T.  tarxina  capture  a  larval 
Acridian.  The  European  T.  pompiliformis  was  *'  frequently  **  cap- 
tured by  Shuckard  with  a  ^^  small  sandy-coloured  caterpillar." 
Dahlbom  saw  it  capture  and  drag  to  its  nest  the  larva  of  Gryllus 
rufu8\  Smith  took  it  with  the  pupae  of  grasshoppers,  and  Lichten- 
stein  (Bull.  Soc.  Ent.  Fr.,  (5)  iii,  p.  cxxii)  observed  it  store  its  gal- 
leries with  grasshoppers,  (Chortipus).  No  observations  had  pre- 
viously been  made  upon  the  American  species. 

In  noting  the  nesting  habits  of  a  Brazilian  species  of  Larra,  Fred- 
erick Smith  has  stated  incorrectly,  (Froc.  Ent.  Soc.  Lond.,  1859,  p. 
55),  that  the  tarsal  claws  of  Tachytes  are  **  bifid";  they  are  simple, 
as  in  the  other  genera  of  the  family,  but  stouter  and  with  a  more 
decided  curve.     The  species  of   Tachytes  are  very  partial  to  the 
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flowers  of  Asclepias.  Bat  the  insect  observed  by  Mr.  V.  T.  Cham- 
bers, and  a  figure  of  the  tarsus  of  which,  with  the  attached  pollinia 
of  AsclepiaSf  was  published  in  the  American  Naturalist,  vol.  i,  p. 
105,  and  in  the  Guide  to  the  Study  of  Insects,  p.  165,  was  incor- 
rectly referred  to  Tachytes  by  Dr.  A.  S.  Packard,  Jr.  Indeed,  that 
figure  bears  no  resemblance  to  the  tarsus  of  Tachytes^  but  represents 
tolerably  well  the  tarsus  of  a  Sphex,  an  insect  of  a  different  fam- 
ily. 

So  quick  are  these  insects  in  their  motions,  and  so  watchful  are 
they  that  their  capture  is  difiicult.  However  stealthily  they  are 
approached  while  resting  on  the  flowers,  their  green  eyes  are  sure  to 
face  the  intruder,  and  the  least  suspicious  act  sends  them  circling  in 
the  air,  or  off  in  an  exceedingly  rapid  flight. 

Notes  on  the  Philanthinae.    By  W.  H.  Patton. 

Male  Philanthinae  are  peculiar  for  having  upon  the  apical  margin 
of  the  lateral  lobes  of  the  clypeus,  a  fringe  of  bairs  which  may  be 
known  as  the  *'  moustache."  In  PhUanihua  the  outer  hairs  of  the 
fringe  are  long  and  silky,  and  are  appressed  to  the  clypeus,  being 
directed  towards  the  median  line,  or,  so  to  speak,  combed  towards 
the  parting.  It  may  be  that  these  hairs  can  be  raised  at  the  will  of 
the  insect.  In  Aphilanthops,  Eucerceris  and  Cerceris  this  fringe  is 
shorter  and  erect,  and  in  many  specimens  of  the  last  named  genus, 
the  hairs  are  so  closely  set  that  they  form  what  appears  to  be  a 
chitinous  lobe  slightly  narrowed  towards  the  end,  and  with  its  apical 
border  emarginate.  This  appearance  may  be  due  to  some  oper- 
ation performed  by  the  insect,  and  it  may  be  that  these  dandies 
"  wax  *'  their  moustache.  In  none  of  the  Aphilanthops  or  Eucer^ 
ceris  examined  have  I  seen  this  waxed  appearance.  In  some  species 
the  fringe  is  not  so  well  developed  as  in  others,  but  in  all  it'  is  a 
prominent  character,  although  in  a  few,  as  for  instance  the  species 
of  Aphilanthops,  it  is  not  very  distinct  because  of  the  presence  of 
other  pubesence  upon  the  face.  When  the  moustache  is  moistened 
with  honey  it  becomes  darker  in  color.  Although  the  moustache  of 
PhUarUhus  is  figured  by  Savigny  in  Napoleon's  Egypt ,  it  does  not  ap- 
pear to  have  been  described  by  any  author.  The  fringe  on  the  clypeus 
of  Cerceris  has  been  noticed  before,  but  by  Saussure  it  has  sometimes 
been  described  as  a  ^'  lobe  "  of  the  clypeus. 
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In  PhUarUhus  the  clypeas  is  broad,  and  in  the  middle  extends 
upwards  towards  the  middle  of  the  face,  producing  a  three-lobed 
form;  the  median  portion  is  narrowed  above,  and  squarely  cut  off 
from  the  piece  which  lies  between  the  antennae.  The  side  lobes 
which  do  not  extend  upwards,  are  bounded  above  hy  a  transverse 
suture;  and  at  the  point  at  which  the  suture  over  each  of  the  lateral 
lobes  meets  the  side  sutures  of  the  extended  median  portion,  there 
is  present  on  each  side  a  slight  pit,  to  which  the  term  fovea  may  be 
applied. 

In  Philanthus  and  AphUarUkops  the  side  lobes  of  the  clypeus  do 
not  touch  the  eyes ;  in  some  species  of  Eucerceris  <f  they  almost 
touch  the  eyes,  and  in  9  Eucerceris  they  do  touch  the  eyes;  in 
Cercens  d  and  9  they  always  tou^h  the  eyes.  There  is  here  a  grad- 
ual narrowing  of  the  face  and,  accompanying  it,  we  find  a  change 
in  the  form  of  the  suture  over  the  lateral  lobes  of  the  clypeus.  In 
the  females  of  the  ftdoipes  and  canaliculatus  sections  of  the  genus 
EucerceriSf  the  suture  limiting  the  side  lobes  of  the  clypeus  above 
is  evenly  arched,  and  there  is  a  slight  depression  extending  down- 
wards from  the  fovea;  in  the  females  of  the  zonatus  section  the  face 
is  greatly  widened  below,  and  the  sutures  over  the  side  lobes  are 
nearly  as  in  PhUanthus]  in  Eucerceris  males  the  suture  over  the 
side  lobes  is  oblique,  and  from  its  inner  end  there  extends  down- 
ward for  a  short  distance,  between  the  side  and  middle  lobes,  a  con- 
tinuation of  the  suture.  In  both  sexes  of  Cerceris  the  form  of  the 
sutures  is  similar  to  that  in  the  males  of  Eucerceris.  With  the  nar- 
rowing of  the  face  the  side  lobes  of  the  clypeus  have  pressed  up- 
wards, the  limiting  suture,  at  first  straight,  has  becpme  arched,  and 
finally,  its  inner  portion  has  been  pressed  against  the  sides  of  the 
mediion  lobe,  ihe  fovea  driven  upwards,  and  a  suture  produced  indi- 
cating the  line  in  which  the  side  lobe  is  pressed  against  the  median 
lobe..  In  some  species  of  Cerceris  the  process  is  carried  still  further; 
in  C  compar^  C.  mandibularis,  etc.,  the  side  lobes  take  an  orbicu- 
lar form,  and  in  C.  venator  they  become  higher  than  broad.  The 
suture  extending  downwards  from  the  fovea  in  Cerceris,  and  Eucer- 
cerisy  together  with  the  sutures  extending  from  the  fovea  to  the  base 
of  the  mandibles  may  be  termed  the  foveal  sutures.  It  is  worthy  of 
note  that  they  never  extend  below  a  point  corresponding  to  the 
position  of  the  fovea  in  Philanthus. 

It  will  be  observed  that  this  account  of  the  clypeus  is  very  differ- 
ent fixMB  that  given  by  Dr.  A.  S.  Packard,  Jr.,  (Froc.  Ent.  Soc. 
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Phila.,  Ti.  p.  51,  52),  who  claims  that  the  side  lobes  do  not  belong  to 
the  clypeus,  but  are  *'  submandibular  pieces,"  and  belong  to  the 
epicranium,  and  who  applies  the  term  "foramina"  to  the  foveae 
notwithstanding  that  there  is  no  perforation.  In  arguing  for  the 
distinctness  of  the  side  lobes  from  the  presence  of  the  short  suture 
between  the  lobes  of  the  clypeus  in  Cerceris^  Dr.  Packard  has  en- 
tirely misunderstood  the  nature  of  these  sutures,  and  overlooked  the 
fact  that  the  clypeus  of  PhUanthus  does  not  differ  greatly  from  that 
of  the  Larradae  and  certain  Spheddae^  and  that  Cerceris  is  the  most 
specialized  genus. 

In  regard  to  the  foveae^  it  may  be  stated  that  they  indicate  points 
of  attachment  for  the  endocranitan  or  inner  skeleton  of  the  head ; 
and  that  their  analogues  exist  in  other  families  of  the  Hymenoptera, 
and  also  in  other  orders  of  insects.    In  C  compar  9  this  inner  skele- 
ton consists  of  two  parallel  rods  attached  at  opposite  sides  of  the 
occipital  foramen,  and  extending  to  the  suture  over  the  side  lobes  of 
the  clypeus.     These  rods  are  slightly  flattened  and  twisted,  and 
have  their  edges  thickened.    The  anterior  third,  of  the  rod  is  ex- 
panded into  a  curved  plate,  and  the  end  of  this  plate  is  attached 
along  the  suture,  from  the  mandible  to  the  fovea. 

The  mandibles  of  Cerceris,  as  described,  are  tridentate.      An 
examination  of  many  of  our  species  shows  much  variation.    The 
mandibles  in  the  males  of  the  greater  number  of  species  (including 
bieomutafJwnipenrUSf  sexUif  deseria,  etc^/idvipesj  clypeata)  are  with- 
out teeth,  just  as  is  thp  case  with  the  mandibles  in  both  sexes  of 
PhUarUhtu  and  Aphilanthaps,  and  in  the  males  of  Eueerceris,    In 
Eucerceris  9  the  mandibles  in  the  species  examined  have  only  one 
tooth  on  the  inner  side,  and  this  tooth  varies  both  in  position  and 
size  according  to  the  species.    Most  species  of  Cerceris  bave  two  or 
three  small  teeth  near  the  middle  or  base  of  tbe  mandibles  in  the 
female,  and  the  arrangement  and  form  of  these  teetb  afford  specific 
characters.      C  eompar    Cress,  and    C   mandibuiaris    Fatten    are 
peculiar  for  having  a  distinct  tooth  on  the   middle  of  the  inner  bor- 
der of  the  mandibles  in  the  nude,  and  for  having  the  mandibles  of 
the  female  much  expanded  within,  near  the  nuddle,  and  bearing 
upon  this  expansion  the  minute  teeth  foand  in  other  species  of  Cer" 
ceris.    It  appears,  therefore,  that  the  tooih  on  the   mandible  of  the 
male  of  those  species  is  a  vestige  of  this  expansion.    The  male  of 
C.  insolita  Cress,  resembles  C.  mandibuiaris   in  having  a  small  tooih 
on  the  mandibles.    In  C  eompacta    9    tliere   ia  a  large  and  sharp 
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recurved  tooth  near  the  base,  another  large  tooth  beyond  the  Jiiddle, 
and  a  small  tooth  between  them.  In  the  male  of  compacta  the  tooth 
near  the  base  is  as  in  the  female,  but  the  others  are  absent. 

In  Cerceris  and  Eucerceris  the  lateral  apical  borders  of  the  pos- 
terior coxae  above  (particularly  the  inner  border),  are  produced 
into  large  rostrate  carinae  between  which  the  narrowed  base  of  the 
trochanters  plays,  the  posterior  trochanters  are  angulated  within, 
and  the  apex  of  the  posterior  femora  is  dilated  to  form  an  irregular 
flange  with  a  flattened  posterior  face.  In  PhilarUhus  and  Aphilan- 
thops  the  apophyses  of  the  coxae  are  small  and  slender,  and  the 
femora  are  not  dilated  at  the  apex. 

*  In  all  the  Philanthinae  the  insertion  of  the  recurrent  nervures  is  at 
or  before  the  middle  of  the  cells  by  which  they  are  received,  and 
Eucerceris  does  not  differ  from  Cerceris  in  this  respect,  although  the 
first  recurrent  is  more  commonly  inserted  nearer  the  base  of  the 
second  submarginal  cell  than  in  Cerceris,  Yet  I  have  a  specimen  of 
C  deserta  Say  in  which  the  first  recurrent  nervure  of  one  wing 
unites  with  the  first  transverse  cubital  nervure,  and  many  species 
show  great  individual  variation  in  the  insertion  of  the  recurrents. 

The  characters  which  I  find  to  separate*  Cerceris  and  Eucerceris 
are:  the  form  of  the  marginal  and  submarginal  cells;  the  sexual 
differences  in  the  venation  of  Eucerceris ;  the  presence  of  a  space 
between  the  eyes  and  side  lobes  of  the  clypeus  in  Eucerceris  d* 
which  is  absent  in  Cerceris;  the  absence  of  lateral  sinuations  on 
the  anterior  border  of  the  labrum  'in  Eucerceris  9  which  are  present 
in  Cerceris;  the  mandibles  of  the  female,  wnich  in  Eucerceris  have 
one  tooth  on  the  inner  maigin,  and  in  Cerceris  have  two  or  three; 
the  presence  of  transverse  median  depressions  on  the  abdominal  seg- 
ments in  Eucerceris  which  are  absent  in  Cerceris ;  the  teeth  termi- 
nating the  carinae  which  bound  the  area  on  the  dorsal  valve  of 
Eucerceris  <f  which  are  absent  in  Cerceris ;  and  the  narrowed  eighth 
ventral  segment  of  Eucerceris  6  extending  beyond  the  dorsal  valve, 
while  in  Cerceris  the  ventral  valve  is  broad  and  not  produced  beyond 
the  dorsal  valve. 

But  in  Eucerceris  cinguLatus  Cress,  d  the  transverse  depressions 
on  the  abdominal  segment  are  very  indistinct,  and  in  Cerceris  hicor- 
nuta  Guer.  d  the  eighth  ventral  segment  resembles  that  of  Eucer- 
ceris, In  many  species  of  Cerceris  also,  the  male  mandibles  are 
unarmed;  and  in  Cfumipennis  Say  the  labrum  of  the  female  is  as 
in  Eucerceris. 
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The  area  on  the  dorsal  valve  of  the  males  has  deep  scattered 
punctures  in  both  Cerceris  and  Eucerceris ;  but  in  the  females 
the  punctures  are  shallow  and  confluent.  Eucerceris  used  as  a  gen- 
eric name  is  a  misnomer.  The  name  could  properly  apply  only  to 
the  typical  section  of  Cerceris,  which  this  genus  is  not. 

Aphilanthops  ^  n.  g. 

Type:  Aphilanthops frigidus)  {PhUanthusfrigidus  Smith,  Cat.  Hym. 
Brit.  Mus.,  IV,  475,  <f). 

cf.  Front  above  the  antennae  not  prominent;  antennae  inserted 
above  the  middle  of  the  face,  and  distant  from  the  clypeus,  approxi- 
mate; sides  of  the  clypeus  limited  above  by  a  transverse  suture, 
and  with  no  suture  separating  them  from  the  median  lobe,  not 
attaining  the  eyes  laterally;  edge  of  the  clypeus  laterally  with  a 
loose  fringe  of  erect  hairs,  the  face  pubescent,  edge  of  clypeus  three- 
toothed  ;  labrum  concealed,  its  breadth  twice  as  great  as  its  length, 
slightly  sinuated  in  the  middle  of  the  anterior  margin ;  mandibles 
slender,  without  teeth;  eyes  entire.  Venation  of  anterior  wings  aa 
in  PhilanthuSf  but  the  second  submarginal  cell  shorter,  and  the 
third  submarginal  cell  more  narrowed  towards  the  marginal  than  is  - 
usual  in  that  genus;  the  submedial  cell  of  posterior  wings  falling 
far  short  of  the  medial  cell  on  the  externo-medial  nervure.  Anterior 
tarsi  with  a  short  fringe  of  bristles;  posterior  coxae  with  the  apo- 
physes minute  and  slender ;  the  tibiae  not  sharply  serrate,  and  the 
posterior  femora  not  terminating  in  a  flange.  Segments  of  the 
abdomen  slightly  constricted,  first  segment  not  nodose ;  apical  seg- 
ment with  no  enclosed  area  or  disk,  depressed ;  the  eighth  ventral 
segment  extending  beyond  the  seventh  dorsal. 

9.  Agrees  with  the  male  in  all  except  sexual  characters,  and  the 
following:  edge  of  the  clypeus  with  five  prominent  teeth;  anterior 
edge  of  labrum  straight,  not  sinuate;  anterior  tarsi  fringed  with 
long  spines ;  a  flattened  and  very  broad  enclosure  on  the  sixth  dorsal 
segment. 

To  this  genus  it   is  probable    that   P.    laticinctus    Cress.,   and 
P.  albopUosus  Cress,  also  belong. 

From  Nectanehus  Spin,  which  this  genus  resembles  in  many  res- 
pects, Aphilanthops  differs    in  the    pointed   marginal  cell,   in   the 
approximate  antennae,  in  the  absence  of  an  enclosure  on  the  apical 
segment  of  the  abdomen  in  the  male,  in  the  enclosure  present  in  the 
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female  being  unlike  that  of  Cerceris,  in  the  shorter  ciliation  of  the 
anterior  tarsi  of  the  male  and   the  simple  posterior  tarsi  of  the  male. 

In  the  entire  eyeSf  the  approximate  antennae  inserted  high  above 
the  clypeus,  the  flat  front  of  the  male,  the  erect  fringe  on  the 
clypeus  of  the  male,  and  the  short  submedial  cell  of  the  posterior 
wings,  this  genus  differs  from  Philanthus  and  agrees  with  Cerceris 
and  Eticerceris,  In  the  other  characters  the  male  agrees  with  Phi'- 
lanthus  (or,  rather,  with  the  American  section  of  that  genus  which 
has  been  named  Cheilopogonus  by  Wcstwood  and  AnthophUus  by 
Dahlbom) ;  but  the  female  differs  from  Philanthus  in  the  5-dentate 
clypeus,  the  straight  edge  of  the  labrum,  and  the  presence  of  an  en- 
closure on  the  sixth  segment  of  the  abdomen. 

The  anterior  tarsi  of  Philanthus  are  armed  externally  with  a 
fringe  of  long  spines,  and  the  male  to  some  extent  shares  this  char- 
acter with  the  female,  the  spine  at  the  apex  of  the  third  joint  extend- 
ing well  beyond  the  tip  of  the  fourth  joint.  In  both  sexes  of  Cer- 
ceris these  spines  are  short,  and  the  tarsal  joints  are  more  robust 
than  in  Philanthus.  In  these  characters  Aphilanthops  d  is  inter- 
mediate, the  tarsal  joints  not  being  so  robust  as  in  Cerceris,  and  the 
spine  at  the  tip  of  the  third  tarsal  joint,  extending  only  to  the  tip  of 
the  fourth  joint;  but  the  female  of  Aphilanthops  agrees  with  Phi- 
lanthus. 

The  antennae  of  Aphilanthops  are  not  so  closely  approximate  at 
their  insertion  as  in  Cerceris^  and  some  species  of  Eucerceris,  but 
are  as  close  as  in  Euc.  canaliculatus  (Say),  and  Euc.  superbus  Cress. 

The  labrum  of  Aphilanthops  d  is  smaller  than  is  usual  in  Philan- 
thus <f ,  but  is  not,  as  in  the  d  of  Eucerceris  and  Cerceris.  a  mere 
transverse  border  of  the  membranous  lobe  which  lines  the  under 
side  of  the  clypeus.  In  Philanthus  d  the  labrum  has  a  median  notch 
or  sinuation.  In  the  female  of  Philanthus  the  labrum  has  three 
slight  sinuations  on  the  anterior  margin,  that  in  the  middle  being 
narrow  and  sharp.  In  Cerceris  9  the  margin  of  the  labrum  is  tri-sin- 
uate  or  tri-emarginate.  The  median  sinuation  is  commonly  broad  and 
shallow  (as  in  hicornuta,  nigrescens,  clypeata  and  denti/rons)\  the 
lateral  sinuations  may  be  slight  (as  in  nigrescens,  clypeata^  etc.)* 
or  as  large  as  the  median  sinuation  (as  in  hicomuta)  and  angular. 

In  C.  cotnpar  the  labrum  of  the  female  is  much  produced,  the 
median  portion  produced  the  most,  and  the  median  sinuation 
replaced  by  an  angular  notch  ;  and  the  labrum  of  the  male  is  almost 
as  large  as  is  the  labrum  in  the  female  of  other  species.    The  labrum 
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of  C,  compacta  Cress.  9  is  similar  to  that  of  compar  9  in  outline,  but 
the  lateral  sinuations  are  much  deeper,  and  the  side  lobes  of  the 
labrum  are  separated  from  the  median  portion  by  a  distinct  angle 
which  places  them  upon  a  lower  plane;  the  median  lobe  is  dark  tesr 
taceous,  the  side  lobes  semi-transparent.  In  the  male  of  compacta^ 
the  labrum  is  not  enlarged ;  the  median  lobe  of  the  clypeus  is  greatly 
narrowed,  almost  pointed,  at  the  tip.  In  Cerceris  /umipennis^  the 
labrum  is  unusually  large  in  the  <f ;  in  the  ?  it  differs  from  all  others 
examined,  in  having  only  one  broad  sinuation  as  in  Eucerceris  9 . 
Of  fumipenniSf  C.  unicincta  Tasch.,  Giebel's  Zeit.  XLV,  397,  ? 
(1875),  is  a  synonym. 

Geroeris  mandibularis  n.  sp. 

9.  Length  9  mm.,  expanse  15  mm.     Slender,  the   wings  long. 
Black,  base  of  mandibles,  sides  of  face,  two  dots  on  clypeal  process, 
spot  below  insertion  of  antennae,  and  spot  on  scape  beneath,  two 
dots  on  scutellum,  tips  of  femora,  tibiae  and  tarsi,  of  four  anterior 
legs,  stripe  on  tibiae  qf  posterior  legs,  and  narrow  fasciae  on  the 
second,  third,  fourth  and  fitlh  segments  of  the  abdomen  (that  on  the 
second  segment  broadest,  and  that  on  the  fifth  segment  slightly  inter- 
rupted, and  all  the  fasciae  narrowed   on  disk),  yellow.      Tips  of 
mandibles,  basal  joints  of  flagellum  beneath,  tip  of  the  apical  joint 
of  antennae,  the  tegulae  and  tip  of  posterior  femora,   testaceous. 
Wings  subhyahne,  the  anterior  margin  beyond  stigma  clouded,  vio- 
laceous.    The  mandibles  expanded  on  the  middle  of  the  inner  edge, 
the  expansion  broadest  in  the  middle,  and  bearing  three  slight  teeth. 
Side  lobes  of  clypeus  silvery  pubescent,  margin    of  median  lobe 
armed  with  two  blunt  teeth  between  which   is  a  broad  expansion ; 
base  of  clypeus  bearing  a  broad  truncated  process,  the  face  of  the 
truncation  flanged  beneath,  and  forming  an  arched,    slightly  exca- 
vated and  highly  polished  surface.      Body   strongly  punctured;  a 
sharp  ridge  between  antennae,  enclosure  of  metathorax  puncto-stri- 
ate;  first  segment  of  abdomen  longer  than  broad,  with  the  appear- 
ance of  a  slight  sinus  in  the  middle  of  the  lateral   margin  when 
viewed  from  above,  the  segment  only  half  the  width  of  the  following 
segments;  the  sinus  in  the  sixth  ventral  segment  no  deeper  than  it 
is  broad  at  the  apex.     Waterbury,  Conn.,  Aug.  14th. 

<f.  Face  below  antennae,  dot  on  tegulae,  spot  on  posterior  coxae, 
the  four  posterior  trochanters,  posterior  femora  beneath,  and  the  pos- 
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tenor  tibiae  yellow.  Tips  of  posterior  tibiae  above  the  posterior 
tarsi,  and  dot  on -each  side  of  ventral  segments  two  to  five, 
sometimes  testaceous;  in  one  specimen  all  the  femora,  except  at 
base,  reddish  yellow.  Tip  of  antennae  and  the  scutellum  black. 
The  fascia  on  second  abdominal  segment  broader  than  in  the  female, 
and  a  broad  fascia  on  the  sixth  segment.  More  coarsely  punctured 
than  the  female,  the  punctures  almost  confluent  on  thorax  beneath 
and  behind.  A  sharp  tooth  on  the  inner  margin  of  the  mandibles; 
sides  of  the  clypeus  with  a  long  silvery  pubescence,  that  a£  the  apex 
forming  the  ''moustache";  side  lobes  small,  a  black  dot  at  the  junc- 
tion of  the  foveal  suture  with  the  median  lobe,  this'  dot  in  one  speci- 
men connected  by  a  line  with  the  broad  black  margin  of  the  clypeus; 
in  the  other  specimen  the  black  margin  narrower;  median  lobe  much 
produced  and  narrowed  at  apex,  the  tip  slightly  bisinuate.  Eighth 
ventral  segment  slightly  emarginate  at  tip,,  its  angles  not  extending 
beyond  the  seventh  dorsal  segment.  Waterbury,  Conn.,  July  14, 
and  Southington,  Conn.,  July. 

Resembles  C.  deaerta  Say,  but  is  not  allittd.  In  the  expansion  of 
the  mandibles  it  resembles  C  compar,  but  the  expansion  is  not  so 
great  as  in  that  species;  the  labrum  of  the  male  is  small  as  is  usual  in 
Cerceris,  and  the  labrum  of  the  female  is  not  apparently  enlarged. 
In  form  and  appearance  the  species  is  very  unlike  C.  compar, 

Ceroeris  compar  Cress. 

In  coloration,  the  male  of  this  species  (which  is  common  in  Con- 
necticut) varies  from  the  typical  form  m  having  a  continuous  yellow 
line  on  the  scutellum,  in  having  the  pectoral  spines  tipped  with  yel- 
low, in  the  fasciae  on  the  abdomen  being  broader  (that  on  the  first 
segment  being  of  even  width  and  those  on  the  other  segments  being 
considerably  dilated  at  the  sides),  and  in  having  a  narrow  twice- 
interrupted  fascia  on  the  second  and  third  ventral  segments.  The 
anterior  coxae  entirely,  the  four  posterior  coxae  at  the  base,  and  a 
spot  on  the  four  anterior  tibiae  beneath,  are  black.  The  foveal 
suture  is  delicately  marked  with  black. 

The  female,  hitherto  undescribed,  closely  resembles  the  male. 
The  coxae  and  trochanters  are  black,  the  posterior  tibiae  are  yellow, 
with  a  black  stripe  on  the  apical  third  within,  and  the  fasciae  on  the 
fifth,  fourth,  and  sometimes  the  third  abdominal  segment,  are  whit- 
ish. The  foveal  suture  is  broadly  black,  and  the  angular  depression 
beneath  the  insextion  of  each  antenna  is  black. 
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The  species  presents  many  structural  peculiarities,  and  consti- 
tutes a  distinct  section  in  the  genus.  The  basal  segment  of  the 
abdomen  is  not  nodose,  but  is  short  and  broad,  gradually  increasing 
in  size  from  the  base  to  near  the  apex.  In  the  male  there  is  a  stout 
recurved  tooth  on  each  side  of  the  breast,  and  in  the  female  the 
median  lobe  of  the  clypeus  is  not  produced,  but  is  more  convex  than 
in  the  male,  and  the  side  lobes  are  clothed  with  a  silvery  pubescence, 
wl^ich  forms  a  fringe  on  the  margin  corresponding  to  the  *'  mous- 
tache "  of  the  male.  The  side  lobes  of  the  clypeus  are  small,  sub- 
orbicular,  separated  from  the  median  lobe  by  a  short  suture,  and  hav- 
ing a  slightly  oblique  suture  above.  In  the  male  the  margin  of  the 
clypeus  is  narrowly  and  slightly  produced,  the  apex  slightly  bisin- 
uate;  in  the  female  the  margin  is  more  broadly  and  less  suddenly 
produced,  and  the  apex  is  less  distinctly  bisinuate.  The  labrum  is 
black,  its  form  is  described  above.  The  mandibles  of  the  female  are 
expanded  on  the  middle  of  the  inner  border,  the  distal  portion  of 
the  expansion  the  greatest  and  separated  from  the  apex  of  the  man- 
dible by  a  large  triangular  notch,  the  inner  face  of  the  expansion 
armed  with  three  short  teeth.  In  the  male  the  mandibles  have  on 
the  inner  margin  a  broad  sharp  tooth  corresponding  to  the  expansion 
of  the  female.  The  eighth  ventral  segment  of  the  male  is  broadly 
emarginate  at  the  tip  and  sometimes  advanced  beyond  the  dorsal 
area.  The  sixth  ventral  segment  of  the  female  has  a  deep  and 
broad  sinus  at  the  tip.  The  marginal  cell  and  the  wings  as  a  whole 
are  often  shorter  than  is  usual  in  the  genus. 

With  regard  to  the  preceding  paper,  page  368,  by  Mr. 
Crosby,  Dr.  Wadsworth  remarked  that  Mr.  Crosby  had 
evidently  misunderstood  certain  of  his  objections  raised 
in  the  former  discussion,  and  further,  that  in  his  view 
nothing  shown  or  advanced  concerning  the  Brighton 
locality  calls  for  any  modification  of  his  former  state- 
ments. 

The  Secretary  announced  the  award  by  the  Council  of 
the  Walker  Grand  Honorary  Prize  for  1879  to  Dr.  Joseph 
Leidy,  of  Philadelphia,  for  his  prolonged  investigations  and 
discoveries  in  Zoology  and  Palaentology.  The  amount 
awarded  was  $1000. 
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Section  of  Entomology.    January  28,  1880. 
Mr.  S.  Henshaw  in  the  chair.     Seven  persons  present 

The  following  papers  were  read : — 

Papers  on   Galls   in  Botanical   Serials.    By    Dr.  H.  A. 

Haqen. 

In  the  "  Botaniscber  Jahresbericht,  "  by  Dr.  L.  Just,  Berlin,  1879, 
recording  tbe  botanical  literature  for  1877,  the  section  (pp.  485-517) 
on  galls  of  plants  produced  by  animals  is  edited,  as  in  former  years, 
by  Dr.  F.  Thomas,  well  known  for  his  numerous  and  valuable  com- 
munications upon  the  subject.  Of  the  107  papers  recorded  (one 
fourth  on  Phylloxera),  relating  to  the  classificcition,  to  the  physiology 
and  the  terminology  of  galls,  some  are  published  in  botanical  serials 
not  easily  accessible  to  entomologists,  and  n  fact  not  recorded  in 
zoological  papers.  I  therefore  believe  that  a  condensed  sketch  of  the 
contents  of  three  papers  by  Mr.  M.  W.  Beyerink  may  be  of  some 
importance  for  North  American  specialists. 

1.  Ueber  Pflanzengallen,  in  A.  de  Bary's  Botanische  Zeitung, 
vol.  85,  pp.  17-21  ;  pp.  S3-38.  This  paper  proposes  a  natural  classi- 
fication of  galls. 

2.  Bijdrage  tot  de  morphologic  of  the  plantgallen.  Utrecht,  1877. 
8°,  pp.  92,  pi.  2.  This  paper  seems  to  be  partly  an  introduction  to 
Ihe  foregoing.  I  was  not  able  to  see  the  paper,  and  have  used  the 
record  by  Dr.  M.  Treub  given  in  the  Botanischer  Jahresbericht. 

8.  Over  gallen  aan  Cruciferen,  in  Nederlandsch  kruidkundig 
Archief  Nijmegen,  1877,  8^  ser,  2,  vol.  3,  p.  164-173. 

In  the  second  paper,  Mr.  Beyerink  comprehends  under  the  name 
galls  every  abnormal  new  formation  of  plant  cells  or  plant  tissues,  pro- 
duced by  some  vegetable  or  animal  matter,  which  is  introduced  partly 
or  entirely  in  the  interior  of  the  plant.  As  gall-producing  plants,  he 
considers  Algae,  Fungi  and,  in  the  Phanerogams,  ^he  Rafflesiaceae 
and  the  Loranthaceae  ;  as  gall-producing  animals.  Rotatoria,  per- 
haps Infusoria,  Nematoda  (Anguillula),  and  Arthropoda. 

The  first  paper  contains  the  following  proposed  classification. 
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Class  I.    Galls  with  unlimited  growth. 

Several  generations  of  the  tenants  produce  the  gall,  which  was 
first  began  by  a  single  full  grown  individual.  Nutrition 
and  propagation  of  the  tenants  take  place  in  the  gall. 

Order  I.    External  galls.  The  tenants  do  not  penetrate  the 
plant  with  their  body. 
Familf  I.    Hemipterous  galls,    deformations   of    the 
leaves  ;  some  tenants  build  dimorphous  galls,  on  dif- 
ferent parts  of  the  plant  (Phylloxera,  Brachyscelis). 
Group  1.    Galls  with  centrifugal  growth,  simple  or 
compound.     The  gall  develops    in  a  direction 
away  from  the  tenant  (Chermes,  Psylla). 
Group  2.    Galls  with  centripetal  growth  (Pachy- 
pappa). 
Family  II.    Phytoptus  galls,  simple  or  compound. 
Order  II.    Internal  galls.    The  tenants  penetrate  with  the 
whole  body  into  the  interior  of  the  plant,  where  nutrition 
and  propagation  takes  place. 

Family  I.     Some  Phytoptus  galls. 
Family  II.     Anguillula  galls. 
Class  II.    Galls  with  limited  growth.    One  or  more  tenants  inhabit 
the  galls  only  during  the  period  of  development  of  the  imago. 
Order  I.    Larva  g^lls ;  egg  deposited  externally ;  the  larva 
penetrating  into  the  plant. 
Family  I.    External  galls,  simple  or  compound  (Ceci- 

domyia). 
Family  II.    Internal  galls— or  inflated  mines,  or  swell- 
ings, or  deformations  of  the  flower  or  of  the  fruit,  or 
entirely  closed  larva  galls   (Diptera,  Lepidoptera, 
Coleoptera). 
Order  II.    Imago  galls.    The  imago  pierces  the  planti  and 
deposits  the  egg  in  its  interior  parts  (Hymenoptera.) 
Family  I.    Tenthredinidae. 
Family  II.    Cynipidae. 
I  have  tried  in  the  foregoing  sketch  to  combine  in  some  way  the 
views  of  Mr.  Beyerink  with  those  of  Dr.  F.  Thomas,  given  in  the 
Jahresbericht  and  in  some  other  papers.    The  principal  division  in 
the  two  classes  accords,  indeed,  very  well  with  a  general  classifica- 
tion of  the  galls  from  a  zoological  standpoint,  but  the  growth  of  the 
gall  in  the  first  class  is  not  always  unlimited,  and  depends  in  the  case 
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of  galls  on  leaves,  upon  the  age  and  vigor  of  the  leaf.  Probably  the 
difficulty  will  be  corrected  by  better  phraseology.  The  first  class  con- 
tains the  galls  of  Hemiptera  and  Acari  besides  the  galls  of  other  ani- 
mals than  Arthropoda,  and  plants.  The  second  class  contains  all 
galls  of  Diptera,  Lepidoptera,  Coleoptera  and  Hymenoptera. 

The  farther  division  into  external  galls  and  internal  galls  is  not  a 
new  one,  but  agrees  well  with  the  facts.  To  t||e  first  belong  all 
Hemiptera  and  most  of  the  Acari,  to  the  second  some  Acari  and  An- 
gaillula. 

The  divisions  of  the  second  class  are  called  '*  Mantelgallen  "  and 
'^  geschlossene  Gallen  "  by  Mr.  Bcyerink.  I  have  adopted,  according 
to  Dr.  Thomas '  views,  the  expressions  used  in  the  first  class. 

The  division  of  Larva  galls  and  Imago  galls  by  Mr.  Beyerink  is 
apparently  correct,  though  some  of  the  galls  are  not  put  by  him  in 
the  right  place.  The  external  galls  of  the  larva  class  all  belong  to 
Cecidomyia;  the  internal  galls,  subdivided  by  Mr.  Beyerink  into  two 
groups  and  several  sub-groups,  contain  some  Diptera  and  all  Lep- 
idoptera  and  Coleoptera.  The  imago  galls  contain  all  Hymenoptera. 
Here  again  objection  is  made  by  Dr.  Thomas  to  the  expressions  used 
for  the  Cynipidae.  Indeed  these  galls  aie  oflen  not  full  grown,  be- 
fore the  lai  va  is  hatched  from  the  egg.   ' 

Mr.  Beyerink  gives  with  every  group  and  sub-group  the  number 
of  species  of  galls  known  to  him.  There  ^re  mentioned  for  Hemip- 
tera 66;  Acarus  about  111;  for  Diptera  177,  three-fourths  of  them 
Cecidomyia;  for  Lepidoptera  14;  for  Coleoptera  36;  for  Hymeno- 
ptera 130,  16  of  them  Tenthredo. 

I  should  state  that  most  of  these  figures  include  only  the  European 
species,  except  in  the  case  of  the  Cynipidae. 

For  those  students  not  yet  acquainted  with  the  rational  nomen- 
clature proposed  six  years  ago  by  Dr.  F.  Thomas,  I  add  his  principal 
names.  The  term  Cecidium  includes  every  deviation  in  the  develop- 
ment of  plants,  and,  therefore,  comprehends  not  only  the  true  galls, 
but  also  the  false  galls  and  the  hypertrophies  to  the  phyllomania. 
Cecidium  is  divided  into  Acrocecidium,  the  bud-galls  and  all  related 
to  them ;  and  Pleurocecidium^  all  the  rest.  Dr.  F.  Thomas  remarks 
that  in  Mr.  Bcyerink's  classification  the  simple  galls  belong  mostly 
to  Fleurocecidia,  the  compound  galls  to  Acrocecidia.  All  animals 
producing  galls,  are  named  Ceddozoa ;  all  plants  producing  galls, 
Cecidophyia.  It  is  obvious  that  such  a  uniform  nomenclature  has  a 
decided  advantage  over  the  older  one. 
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The  third  paper  of  Mr.  Beyerink  will  probably  be  useful  to  Amer- 
ican students,  as  the  galls  produced  on  our  Cruclferse  will  be  iound 
nearly  related  to  those  of  Europe.  Mr.  Beyerink  describes  four 
fungi  as  producers  of  hypereropthis;  four  Diptera,  three  of  them 
Cecidomyia,  and  one  Agromyza  doubtful;  one  Hemipteron,  the  well 
known  Apkrophara  spumaria]  five  Coleoptera,  all  weevils;  and  some 
Phytoptus. 

It  is  of  course  impossible  to  give  an  extract  of  the  condensed  rec- 
ord of  Dr.  Thomas,  but  for  American  Entomologists,  it  will  be  of 
interest  to  know  that  the  new  genus  Colopha  {Thelaxes  ulmicola 
Walsh)  of  Mr.  J.  Monell,  Canad.  Entom.,  vol.  ix,  is  identided  as  the 
common  European  species  Tetraneura  ulmi. 

Prof.  O.  Nickerl  has  published  a  record  of  the  insects  observed  to 
be  obnoxious  to  farmers  in  Bohemia,  during  the  year  1878.  There 
are  two  facts  probably  of  some  value  for  N.  American  farmers.  The 
sugar  beet  is  extensively  damaged  by  larvae  of  different  species  of 
Silpha.  These  larvae  are  commonly  considered  to  be  carrion-feeding, 
but  it  was  shown  by  experimenting,  that  though  not  avoiding  meat 
or  carrion,  they  will  leave  this  kind  of  food  when  plants  are  at  hand. 
Farther  experiment  showed  that  some  weeds  were  preferred  by  the 
larvae  to  the  sugar  beet. .  Therefore  Mr.  Nickerl  recommends  fann- 
ers not  to  clear  the  fields  entirely  of  these  weeds.  A9  two  of  them, 
Chenopodium  album  and  A  triplex  platula,  are  very  common  here,  it  is 
possible  that  they  would  here  in  the  same  manner  be  attractive  to 
obnoxious  larvae. 

Farther  it  was  observed  that  many  injurious  moths,  principally 
those  with  hairy  caterpillars,  have  the  habit  of  depositing  the  eggs 
in  the  interior  of  bird-houses.  Therefore  it  is  recommended  to  clear 
such  houses  carefully  before  the  spring.  I  may  remark  that  in  Ger- 
many such  cleaning  is  done  regularly,  as  it  has  been  observed  that 
birds  avoid  the  uncleaned  houses. 

Note  on  a  Sarcophagous  Larva  found  in  a  Girl's  Neck. 

By  Dr.  H.  A.  Haqen. 

I  lately  received  from  Mr.  R.  R.  Wright  of  Toronto,  Canada,  the 
skin  of  a  larva  extracted  from  a  swelling  in  the  neck  of  a  girl. 

The  larva  belongs  to  the  genus  Sarcophaga,  and  there  are  known 
at  least  seven  cases,  where  sarcophagous  larvae  have  been  extracted 
living  from   the  eyes,  nose  and  ears  of  man.     Mr.  J.   F.   Ruthe- 
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(Wiegmann,  Handb.  der  Zoo!.,  1832,  p.  438),  records  that  the  larva  of 
S.  latifrons  has  been  cut  out  of  abcesses  in  the  ears  of  man,  in 
Berlin,  Prussia,  several  times,  though  the  imago  is  rather  rare  there. 

Prof.  E.  Grube  (Wiegmann  Archiv,  1853,  Vol.  xix,  T.  1,  p. 
282-85),  records  three  cases.  Two  boys,  four  and  twelve  years  old, 
had  slept  in  the  open  field  in  Gorigoretzk,  Russia,  and  felt  in  wakening 
up  some  pain  in  the  inner  angle  of  the  eye.  Th«re  followed  inflam- 
mation destroying  the  eye,  and  the  physician  extracted  twelve  to 
fifteen  larvae,  nine  lines  long.  Some  of  them  transformed  later  to 
flies,  which  Prof.  Grube  determined  to  be  Sarcophaga,  and  either 
S,  latifrons  or  S,  ruralis.  Another  case  observed  by  the  same  phys- 
ician, Dr.  Schnee,  was  that  of  a  Jewess.  Out  of  an  abcess  in  the 
nose  several  larvae  were  extracted.  Dr.  C.  J.  Blake  (Archives  of 
Ophthalm.  Otology  18 72,. vol.  2),  recorded  four  cases  of  extraction 
of  living  larvae  out  of  the  human  ear,  three  Sarchophaga,  one 
Lucilia.  Of  the  Sarcophaga  five  and  four  larvae  were  extracted,  of 
Lucilia  one. 

Concerning  the  species  of  the  larva  found  in  the  neck  of  the  girl, 
nothing  definite  can  be  said.  According  to  the  latest  authorities, 
Baron  Osten  Sacken  and  Mr.  Meade,  the  presence  of  5.  carnaria  in 
the  United  States  is  not  yet  proved.  I  must  quote  here  the  state- 
ment of  Bouchd,  a  first-class  authority,  that  he  never  found  the  larva 
in  rotten  meat,  but  in  rotten  vegetables,  and  in  dung  —  according 
to  Fallen,  it  lives  in  horse  dung. 

The  N.  American  species  of  Sarcophaga  are  not  yet  worked  out. 
Mr.  Meade,  the  latest  monographer,  hast  examined  them  carefully, 
and  separated  twenty-four  species,  but  not  named  them.  The  section 
corresponding  with  S,  latifrons,  contains  six  species,  but  every  one  is 
stated  to  be  unlike  any  British  species.  I  remark  that  5.  latifrons 
does  not  occur  in  England,  but  its  nearest  related  species,  S,  affinis. 
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General  Meeting.      February  4, 1880. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Twenty- 
seven  persons  present. 

After  the  usual  opening  of  the  meeting  the  President  said : 

Since  we  last  met  the  Society  has  lost  one  of  its  oldest 
and  most  valued  members,  Dr.  Thomas  M.  Brewsr. 

It  grieved  me  as  an  old  personal  friend  to  learn,  when  in  a 
distant  State,  that  the  disease,  by  which  as  I  knew  before 
leaving  home  he  was  prostrated,  had  terminated  fatally  and 
that  I  should  not  again  receive  his  pleasant  greeting  on 
earth,  or  even  have  the  sad  satisfaction  of  being  present  at 
the  funeral  services  following  his  departure.  The  long  inter- 
course between  us  had  always  been  of  the  most  agreeable 
character,  and  I  feel  that  I  have  reason  to  mourn  that  it  has 
so  unexpectedly  and  sadly  terminated.  This  is  not  the 
place,  however,  for  me  to  indulge  in  the  expression  of 
personal  bereavement,  but  rather  to  dwell  on  the  great  loss  the 
Society  and  the  community  have  met  in  the  death  of  our 
beloved  associate. 

Dr.  Brewer  was  born  in  Boston,  Nov.  21,  1814.  He 
graduated  at  Harvard  College  in  1835,  and  in  the  Medical 
School  in  1838.  He  labored  in  his  profession  for  several 
years,  but  his  tastes  and  inclinations  were  stronger  for  other 
pursuits.  He  was  fond  of  literary  labor,  and,  having  strong 
political  tendencies  was  early  led  to  write  for  one  of  the 
leading  Whig  papers  of  the  period,  the  Boston  Atlas,  and  at 
length  to  become  one  of  its  editors,  in  which  capacity  he 
manifested  marked  ability  both  as  a  writer  and  close  observer. 
Subsequently  he  became  interested  in  the  firm  of  Swan  and 
Tileston,  a  publishing  house  which  afterwards  changed  its  title 
to  that  of  Brewer  So  Tileston.  He  retired  from  business  in 
1875  and  then  visited  Europe  where  he  remained  two  years. 
He  had  become  well  known  by  his  ornithological  labors  and 
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received  conseqaently   very  gratifying  attention  from  many 
distinguished  scientific  men  whilst  abroad. 

In  the  cause  of  popular  education  he  was  very  zealous, 
manifesting  at  all  times  great  interest  in  the  public  schools  of 
the  city.  He  was  long  a  member  of  the  Boston  School 
Committee,  and  served  in  this  capacity  with  great  devoted- 
ness.  His  last  election  to  this  office  was  in  1879  for  the  term 
of  three  years. 

Dr.  Brewer  was  elected  a  member  of  this  Society  Oct.  7, 
1835,  and  soon  became  well  known  by  his  valuable  contribu- 
tions, mostly  upon  his  favorite  pursuit  of  ornithology.  It  is 
pleasant  to  recall  the  fact  that  his  first  communication  to  the 
Society  was  in  defence  of  Nuttall  and  Audubon,  the  distin- 
guished naturalists,  the  latter  his  warm  personal  friend, 
against  some  unjust  attempts  in  a  foreign  magazine  to 
detract  from  their  well  earned  and  deserved  reputation. 
Not  long  after  he  presented  a  highly  interesting  paper  upon 
the  Birds  of  Massachusetts,  in  which  he  gave  an  account  of 
over  forty  species  not  embraced  in  the  State  report  of  Dr. 
Hitchcock  upon  the  Geology  and  Natural  History  of  the 
State.  From  that  early  period,  now  nearly  half  a  century 
since,  he  never  ceased  to  manifest  great  interest  in  the  wel- 
fare of  the  Society,  by  frequent  communications  and  in  such 
other  ways  as  his  health  and  time  would  admit. 

Apart  from  what  he  performed  for  the  Society  he  accom 
plished    much    for  scientific    knowledge   by  contributions 
to  several  publications  of  great  value,  and  by  aiticles  which 
he  famished  for  some  of  the  popular  magazines. 

As  these  remarks  will  be  supplemented  by  particular  men- 
tion of  Dr.  Brewer's  scientific  writings  in  a  sketch  furnished 
by  his  friend  Mr.  J.  A.  Allen,  it  will  not  be  necessary  for  me 
to  make  further  reference  to  them,  and  I  need  only  add 
that,  had  he  lived  free  from  the  business  cares  that  until 
recently  absorbed  most  of  his  time,  much  more  might  have 
been  looked  for  from  him  relative  to  the  habits  of  birds,  par- 
ticularly of  such  as  find  a  home  permanently  or  temporarily 
n  New  England. 
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We  of  the  Society  will  greatly  miss  his  efficient  labors  in 
striving  to  complete  the  collection  in  the  department  of  New 
England  Ornithology,  fbr  the  development  of  which  he  mani- 
fested much  and  increasing  interest. 

In  the  death  of  Dr.  Brewer  our  Society  has  truly  lost  a 
most  valuable  member,  and  the  community,  a  good  and  wiso 
citizen,  one  of  whom  it  may  be  truly  said  :  He  was  always 
faithful  to  the  duties  of  every  position  in  which  he  was 
placed  and  ever  ready  to  work  where  he  recognized  that  his 
labors  would  promote  the  public  welfare. 

The  following  notice  of  Dr.  Brewer's  scientific  labors  by 
Mr.  J.  A.  Allen  was  also  contributed. 

The  death  of  Dr.  Brewer  removes  another  of  the  older 
American  ornithologists,  of  whom  there  now  remain  two 
only  whose  period  of  scientific  activity  extends  back  to  the 
time  of  Audubon  and  Nuttall.  Dr.  Brewer's  first  formal  con- 
tribution to  ornithology,  entitled  ^^Some  additions  to  the 
Catalogue  of  the  Birds  of  Massnchnsetts  in  Prof.  Hitchcock's 
Report,  etc,"  was  published  in  1837,  in  the  first  volume  of  the 
"Journal "  of  this  Society.  These  additions  numbered  forty- 
five  species  and  increased  by  one-fourth  the  list  of  birds 
previously  known  as  inhabitants  of  this  State.  Previously, 
however,  he  had  furnished  valuable  notes  and  rare  specimens 
of  birds  to  Audubon,  who,  in  his  great  work  on  North  Ameri- 
can birds,  makes  frequent  mention  of  his  indebtedness  to 
his  •*  young  Mend,  Mr.  T.  M.  Brewer  of  Boston." 

In  1840  he  became  more  generally  known  as  an  ornitholo- 
gist through  his  edition  of  Wilson's  "  American  Ornithology," 
—  the  only  American  edition  of  Wilson's  work,  except  Ord's, 
published  prior  to  1871.  The  "Brewer  edition,"  from  ite 
comparatively  small  cost,  placed  this  delightful  work  within 
the  reach  of  a  wide  circle  of  readers,  to  whom  the  more  ex- 
pensive original  and  Ord  editions  were  inaccessible.  It 
was  enriched  by  the  addition  to  the  original  text  of 
the  synonymy  and  critical  commentary  of  Jardine's  edition. 
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and  by  a  very  useful  and  carefully  digested  synopsis  of  all 
the  birds  at  that  time  known  as  North  American. 

In  1857  was  publislied  the  first  part  of  his  "  North  Ameri- 
can Oology,"  which  fonns  part  of  volume  ix  of  the  "  Smith- 
sonian Contributions  to  Knowledcje.'*  The  full  title  of  the 
work  —  "  North  American  Oology ;  being  an  account  of  the 
geographical  distribution  of  the  birds  of  North  America  dur- 
ing the  breeding  sea.son,  with  figures  and  descriptions  of  tlieir 
eggs " — ^indicates  very  fairly  its  scope  and  character,  but  in 
addition  to  the  topics  thus  indicated,  the  work  gives  a  pretty 
full  exposition  of  the  breeding  habits  of  the  species  treated,  so 
far  as  then  known,  and  also  full  tables  of  synonymy.  Owing 
to  the  great  cost  of  the  illustrations,  the  work  was  not  continued 
beyond  the  first  part,  which  treats  of  the  Birds  of  Prey,  the 
Swifts,  Swallows,  Goatsuckers  and  Kingfishers.  This  work, 
until  within  the  last  year,  was  the  only  special  treatise  extant 
on  the  subject  to  which  it  relates,  and  will  ever  hold  the  place 
of  a  standard  work.  It  is,  moreover,  a  work  which  brought 
to  its  author  great  credit,  and  through  which  he  became 
widely  known  as  an  ornithologist  of  high  standing. 

In  1874  appeared  *^  A  History  of  North  American  Birds," 
under  the  joint  authorship  of  S.  F.  Baird,  T.  M.  Brewer,  and 
R.  Kdgway,  in  three  quarto  volumes  devoted  to  the  ^Land 
Birds.''  To  this  work  the  whole  of  the  biographical  part^ 
forming  probably  two-thirds  of  the  letterpress,  was  con- 
tributed by  Dr.  Brewer,  and  throughout  evinces  his  thorough 
familiarity  with  the  literature  of  the  subject,  and  shows  the 
hand  of  the  master  in  all  that  relates  to  his  special  depart- 
ment of  a  work  which  marks  an  era  in  the  history  of  North 
American  ornithology. 

Dr.  Brewer^s  minor  papers  appeared  at  intervals  through- 
out the  long  period  of  over  forty  years,  and  embrace  import, 
ant  contributions  to  our  knowledge  of  American  birds. 

He  has  lefl  the  manuscript  for  the  completion  of  his  share 
of  the  great  work  on  North  American  birds  already  men- 
tioned, the  final  reviaion  of  which  he  had  just  completed ; 
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also  material  for  the  oontemplated  continuation  of  his  *^  North 
American  Oology."  His  collection  of  eggs — the  accumula- 
tion of  a  long  series  of  years,  and  doubtless  one  of  the  best 
private  collections  extant, — ^has  become  the  property  of  the 
Museum  of  Comparative  Zoology. 

Dr.  Brewer  having  been  engaged  during  the  larger  part  of 
his  life  in  absorbing  professional  or  commercial*  pursuits,  his 
contributions  to  ornithology  must  have  been  largely  the 
work  of  such  limited  time  as  could  be  spared  from  his  busi- 
ness engagements,  and  only  within  the  last  few  years  was  he 
able  to  devote  himself  wholly  to  his  favorite  studies. 
Although  an  authority  of  unsurpassed  eminence  in  his  special 
province,  —  that  of  North  American  oology,  —  his  labors 
were  mainly  restricted  to  this  field,  taken,  however,  in  its 
broader  sense.  Removed  suddenly,  apparently  when  there 
were  years  of  activity  and  leisure  before  him  for  scientific 
research,  his  loss  is  one  not  easily  replaced,  nor  its  importance 
readily  to  be  appreciated,  except  by  those  who  knew  him  inti- 
mately and  were  familiar  with  his  conscientious  manner  of  in- 
vestigation, his  warm  sympathy,  and  the  tl^orough  loyalty  of 
his  fiiendship. 

Dr.  J.  W.  Fewkes  read  a  paper  on  the  pinnal  suckers  of 
some  Heteropods,  and  described  some  cases  of  parasitism 
among  Acalephs,  in  one  of  which  the  host  is  a  Heteropod. 

Mr.  F.  W.  Putnam  read  a  chapter,  relating  to  the  Indi- 
ans of  California,  from  a  forthcoming  volume  of  Lieutenant 
Wheeler's  Survey. 

The  President  showed  some  minerals  which  he  had  pre- 
sented to  the  Museum  as  a  part  of  a  collection  showing 
physical  characteristics  of  minerals. 

Letters  from  Dr.  J.  Leidy,  acknowledging  and  returning 
thanks  for  the  award  to  him  of  the  Grand  Walker  Piize, 
and  firom  Dr.  Hans  Bruno  Geinitz  of  Dresden,  acknowledg- 
ing his  election  as  Correeiponding  Member,  were  read. 
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General  Meeting.     February  18,  1880. 

Vice  President,  Mr.  S.  H.  Scudder,  in  the  chair.  Forty- 
one  persons  present. 

The  following  papers  were  read : — 

Thc   Amtgdaloidal  Melafhtre  of  Brighton,  Mass. 

Br  E.  R.  Bentox,  Ph.D. 

The  earliest  obserrations  upon  the  melaphyre  rocks  commcMily 
known  as  the  Brighton  Amygdaloid,  were  published  some  serenty 
years  ago.^  They  were  made  by  Mr.  S.  Godon,  a  Frenchman,  who, 
in  the  course  of  his  description  of  the  Geology  in  the  ricinity  of 
Boston,  says  of  this  rock  :  The  conglomerate  (t.  e. ,  the  Koxbnry 
pudding-stone,)  "commonly  unites  with  the  amygdaloid  by  an 
insensible  transition." 

In  the  year  1818,'  J.  F.  and  S.  L.  Dana  described  the  amygdaloidal 
rocks  in  the  vicinity  of  Boston,  and  applied  to  that  variety  which  is 
found  in  Brighton,  the  name  variolile.  They  say  with  regard  to  the 
derivation  of  the  name  variolite,  that  this  rock  *Ms  a  variety  of 
Amygdaloid,  produced  by  the  decomposition  of  the  basis,  whereby 
the  nodules  (t.  e.,  the  amygdules),  project  from  the  mass;  from  the 
fancied  resemblance  to  the  small-poz  (or  varioloid)  pustule,  the  name 
Variolite  has  been  given  to  it." 

In  1825,*  Dr.  J.  W.  Webster  published  the  statement  that  the 
passage  into  each  other  of  the  conglomerate  and  the  amygdaloid 
could  be  satisfactorily  observed  in  several  places  in  the  town  of 
Brighton. 

In  1833,^  Dr.  Edward  Hitchcock  in  a  Beport  on  the  Geology  of 
Massachusetts  called  this  rock  merely  a  variety  of  the  conglomerate, 
and  again  in  18S5,*  and  1844,*  he  classes  it  under  Graywacke,  mean- 
ing thereby  the  Roxbury  conglomerate,  and  gives  to  the  amygdaloid 
the  name  of  varioloid  wacke.  He  says  :  '^  At  a  quarry  about  a  mile 
southwest  of  Brighton  Meeting  House,  this  varioloid  rock  may  be 
seen  passing  into  conglomerate,  showing  that  it  is  only  a  variety  of 
the  graywacke  formation." 

1  Hem.  Am.  Academy,  in,  100.    1809.  *  Am.  Jonm.  Science,  Xn,  83.    1833. 

*  Hem.  Am.  Academy,  v,  208.    1818.  *  Beport  on  Geol.  of  Mass.,  1836. 

Bott  Jonrn.  Phil.,  m,  487.    1826.  •  Final  Beport  on  Geol.  of  Hau.,  IMl. 
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Coining  down  to  1870,^  Dr.  T.  Sterrj  Hunt  states  in  the  Proceed- 
ings of  this  Society,  that  the  amygdaloid  of  Brighton  is  a  crys- 
talline, stratified  rock. 

All  these  writers  regarded  the  amygdaloid  as  a  stratified  rock,  and 
three  of  them  assert  that  it  passes  by  a  gradual  transition  into  the 
Roxbury  conglomerate,  and  consider  it  to  be  merely  a  variety  o 
that  rock. 

In  a  paper  by  Mr.  W.  W.  Dodge,'  published  in  the  Proceedings  of 
this  Society  in  1876,  these  rocks  are  treated  as  hornblendic.  The 
writer  had  observed  in  various  places  their  contact  with  the  conglom- 
erate series,  and  therefore  regarded  them  as  being,  at  least  in  part,  of 
eruptive  origin. 

In  January,  1879,*  Prof.  N.  S.  Shaler  read  before  this  Society  a 
paper  in  which  he  said  :  *'  It  seems  to  me  that  these  rocks  afford 
evidences  that  the  shales  and  conglomerates  of  the  Roxbury  series 
pass  at  certain  points  into  an  amygdaloidal  trap  which  has  been 
ejected  through  the  overlying  beds." 

''With  care  and  with  favorable  conditions  of  the  quarries  the 
observer  may  trace  the  stages  of  this  transition  from  the  faintest 
beginning  of  the  amygdaloidal  structure  in  rocks  ii|hich  are  distinctly 
conglomerates,  into  rocks  where  the  blebs  (or  amygdules)  have  been 
so  completely  developed,  that  every  trace  of  the  original  pebbly 
structure  is  now  lost  and  the  mass  converted  into  an  amygdaloidal 
trap." 

Thus  all  the  writers  on  the  amygdaloid  with  the  exception  of  the 
Dr.  Dana,  Dr.  Hunt  and  Mr.  Dodge,  maintain  that  there  exists  a 
gradual  transition  between  that  formation  and  the  Roxbury  conglom- 
erate. 

It  is  to  be  observed,  however,  that  there  is  a  radical  difference 
between  the  cause  assigned  for  the  transition  by  the  earlier  writers 
and  that  assigned  by  Prof.  Shaler;  for  the  former  merely  considered 
the  two  rocks  as  of  common  origin,  while  the  latter  maintains  that 
the  one  rock  originated  from  the  other;  that  is  to  say,  that  we  have 
here  an  instance  of  the  transformation  of  a  sedimentary  rock  into  an 
igneous  one. 

iProo.  Bost.  8oc.  Nat.  Hist.,  xiv,  45.    1870. 
>  Proc.  Boston  Soo.  Nat.  Hist.,  xvn,  416.    1875. 
«  Froo.  Bost.  Soc.  Nat.  Hist»  xx,  129.   1879. 

PBOOBBDXlfOS  B.  S.  M.  H.~VOL.  XX.  27  MAT,  1881. 
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DE8CRIPTI0K. 

The  amygdaloid  rocks  under  consideration  lie  in  the  eastern  part 
of  the  Brighton  district  of  Boston,  between  North  Beacon  Street  on 
the  north,  the  Brookline  boundary  and  Washington  Street  on  the 
south,  and  Market  Street  on  the  west. 

They  occur  in  the  shape  of  two  nearly  continuous  ridges,  (see 
map),  which  are  very  Tariable  in  direction,  in  height,  and  especially 
in  width.  The  general  direction  is  about  east  and  west,  the  length 
of  the  more  northerly  about  three-quarters  of  a  mile,  that  of  the  more 
southerly  half  a  mile.  The  width  at  the  head  oi  the  lane  leading 
to  Allston  Heights  is  about  60  feet,  while  measured  along  Aliston 
Street,  it  is  850  feet  These  ridges  of  amygdaloid  rise  above  the 
surrounding  stratified  rocks  from  20  to  50  feet. 

The  stratified  rocks  lie  to  the  north  and  south  of,  and  between  the 
ridges  of  amygdaloid.  Their  strike  is  about  W.  N.  W.,  and  E.  S.  E. 
Thus  it  is  not  the  same  as  the  direction  of  the  ridges  of  amygdaloid. 
The  dip  is  about  30°  to  the  E.  N.  E. 

These  rocks,  though  all  belonging  to  the  same  geological  series, 
are  of  two  very  distinct  kinds  :  First,  the  fine-grained  fragmental 
rocks,  t.  tf.,  the  argillite  and  fine-grained  sandstone.  Second,  the 
genuine  conglomerate,  which  is  composed  chiefly  of  quartzite,  felsite, 
granite,  gneiss,  syenite,  and  argillite  pebbles,  which  are  usually,  at 
least,  an  inch  or  two  in  diameter.  In  this  latter  rock  a  few  irregular 
layers  of  fine-grained  sandstone  are  interbedded.  The  pebbles  of 
the  conglomerate  are  held  together  by  a  cement  composed  of  the 
same  materials  as  the  pebbles  themselves,  though  oi  course  in  a 
finely  divided  state. 

A  part  of  the  conglomerate  lies  to  the  north,  and  a  part  to  the 
south  of  the  sandstone  and  argillite  formation,  tlie  thickness  of 
these  intervening  rocks  being  eight  to  nine  hundred  feet. 

Most  of  the  sandstone  and  argillite  is  massive,  but  at  the  head  of 
the  lane  leading  to  Allston  Heights,  the  argillite  is  fissile,  and  on 
Warren  Street,  opposite  the  small  powder  magazine,  the  sandstone  is 
in  the  same  condition.  It  also  bears  very  perfect  ripple  marks,  which 
show  that  the  waves  which  made  them  came  from  a  direction  a  little 
east  of  north. 

With  regard  to  the  relation  of  the  amygdaloid  to  the  argillite 
sandstone  and  conglomerate,  in  a  word  to  the  stratified  rocks,  it  may 
be  siud  at  the  outset  that  in  every  spot  where  overlying  soil  does  not 
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prevent,  the  e&tUaet  between  the  igneous  and  the  stratified  rocks  has 
been  found.  It  is  not  always  easy  to  find,  but  when  found  the  line 
of  deinarkation  is  very  sharp,  and  the  contact  phenomena  very  char- 
acteristic. 

This  line  of  contact  has  been  observed  in  at  least  ten  different 
places.  In  most  cases  the  amygdaloid  abuts  against  the  argillite, 
but  in  some  cases  against  the  sandstone,  while  in  one  case  it  is  found 
in  contact  with  the  conglomerate  itself. 

At  the  Pumping  Station  quarry,  the  contact  on  the  north  side  is  a 
very  irregular  one ;  the  argillite  has  been  baked  by  the  heat  of  the 
melted  amygdaloid  matter  to  a  great  degree  of  hardness ;  its  color 
has  been  changed  from  gray  to  a  reddish  brown ;  angular  fragments 
of  it  are  included  in  the  igneous  rock. 

Just  west  of  the  Pumping  Station,  close  to  the  sidewalk  on  Cam- 
bridge Street,  the  line  of  contact  is  visible  for  ^hy  feet,  and  here  the 
plane  of  contact  of  the  two  rocks  seems  to  have  an  inclination  to  the 
horizon  of  at  least  15^  more  thsn  that  of  the  beds  of  sandstone  and 
argillite.  The  same  hardening  of  the  argillite  occurs  here,  and  its 
color  is  altered  in  a  similar  manner. 

Under  the  microscope  the  line  of  contact  is  still  more  distinctly 
seen  than  in  the  quarry  or  in  the  hand  specimen.  The  igneous  sub- 
stance penetrates  between  the  grains  of  the  firagmental  rock,  and 
also  incloses  minute  fragments  broken  ofi*  from  the  latter. 

At  the  quarry  behind  the  carriage  factory  on  Albton  Street, 
occur  beds  of  argillite  resting  on  the  amygdaloid,  and  it  is  seen  that 
Chey  have  been  tilted  up  by  the  pressure  of  the  igneous  matter. 

At  the  head  of  the  lane  leading  to  AUston  Heights,  and  near  the 
email  powder  magazine  on  Warren  Street,  it  can  be  seen  that  the 
amygdaloid  has  broken  through  the  argillite  and  sandstone,  and.  here 
the  same  hardening  and  change  of  color  have  taken  place. 

Under  the  microscope,  small  tongues  of  the  igneous  matieB-  are 
seen  penetrating  the  fragmental  rock,  and  the  minute  elongated  feld- 
spar crystals,  with  which  the  amygdaloid  rock  is  filled^  are  seen  to 
be  arranged  parallel  to  the  line  of  contact.  These  crystals  weoB 
already  formed  before  the  moment  at  which  the  rock  aolidified^  and, 
as  would  naturally  be  expected,  were  forced  to  take  a  direction  per- 
pendicular to  the  resisting  force. 

A  case  of  the  contact  of  the  igneous  rock  with  the  conglomerate 
itself  has  been  spoken  of ;  this  occurs  on  the  west  side  of  Howard 
Street,  near  North  Beacon  Street^  the  amygdaloid  formation  being 
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bordered  on  the  south  side,  between  Harvard  Arenae  and  Allston 
Street,  by  a  mass  of  conglomerate.  Here  the  contact  is  just  as  sharp 
as  in  the  other  localities,  and  an  arm  of  the  amygdaloidal  rock  has 
forced  itself  into  a  fissure  in  the  conglomerate. 

The  phenomena  of  contact  which  have  now  been  cited  make  it 
evident  that  the  amygdaloid  is  an  eminently  intrusive  rock.  In  no 
case  has  it  been  found  distinctly  interbedded  with  stratified  rocks. 
On  the  contrary,  in  the  Pumping  Station  quarry  it  has  been  observed 
that  the  plane  of  contact  is  not  coincident  with  the  stratification,  and 
jn  the  quarry  behind  the  carriage  factory  on  Allston  Street,  that  it 
has  upheaved  the  argillite.  Hence  it  is  probable  that  the  igneous 
rock  has  not  in  general  been  driven  in  between  the  strata,  but  has 
rather  broken  through  them  along  joint  planes  and  fissures. 

The  color  of  the  amygdaloid  is  either  dull  purplish  or  dull  green- 
ish gray.  It  is  a  soft  rock  and  its  powder  is  usually  magnetic.  Its 
fissures  and  irregular  cavities  are  coated  with  quartz,  chlorite 
epidote,  calcite,  and  specular  iron. 

In  its  amygdules  occur  epidote,  feldspar,  quartz,  calcite  and  chlorite. 
A  few  of  the  amygdules  consist  wholly  of  epidote,  some  wholly  of 
feldspar.  More  commonly,  however,  the  outer  part  is  feldspar, 
while  the  interior  is  occupied  by  epidote.  The  quartz  usually 
occurs  in  small  quantities  in  the  interior  of  an  epidote  amygdule, 
and  the  calcite  and  chlorite  in  minute  quantities  in  the  interior  of 
feldspar  amygdules  -^  both  rounded  and  wholly  irregular  amygdules 
occur. 

« 

Throughout  a  large  part  of  the  mass  of  this  rock  the  amygdules 
exhibit  no  definite  arrangement  whatsoever,  and  in  much  of  it  no 
amygdules  at  all  are  to  be  found.  This  latter  is  the  case  in  parts  of 
the  quarry  at  the  Pumping  Station,  parts  of  the  quarry  opposite  the 
carriage  factory  on  Allston  Street,  in  the  exposure  at  the  head  of  the 
lane  leading  to  Allston  Heights,  and  in  the  exposure  opposite  the 
small  powder  magazine  on  Warren  Street.  In  certain  parts  of  the 
formation,  however,  the  amygdules  are  disposed  in  a  definite  manner. 

One  form  of  arrangement,  the  handed^  consists  in  the  grouping  of 
great  numbers  of  the  amygdules  into  rather  imperfectly  defined  wavy 
bands.  This  structure  was  noticed  by  Mr.  Dodge  in  the  quarry  at 
the  corner  of  North  Beacon  Street  and  Harvard  Avenue.  It  is  to  be 
seen  also  in  other  localities.  It  is  to  be  noted  that  the  bands  are  not 
at  all  marked  out  by  any  difference  in  the  ground  mass  which 
encloses  the  amygdules,  but  strictly  by  the  occurrence  and  non-occur- 
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rence  of  the  amygdules  themselves.  In  another  case,  the  spherical, 
great  numbers  of  amygdules  lie  close  together  in  spherical  clusters. 
Here,  also,  there  is  no  difference  in  the  groundmass  within,  and  that 
without  the  clusters. 

In  a  third  case,  the  annvdary  the  amygdules  are  grouped  so  as  to 
form  concentric  rings.  Here  again,  both  between  the  rings,  and  be- 
tween the  separate  amygdules,  the  groundmass  is  the  same  as  outside. 
In  the  centre,  in  many  cases,  is  a  cavity  lined  with  minerals.  This 
annular  arrangement  shows  well  in  the  quarry  at  the  corner  of  North 
Beacon  Street  and  Harvard  Avenue. 

In  the  fourth  case,  the  spheroidal,  a  roughly  spherical  inclusion 
occurs,  which  differs  from  the  surrounding  mass  only  by  a  shade  of 
color,  and  by  being  crowded  with  amygdules.  The  texture  of  both 
is  the  same,  and  they  are  strictly  the  same  kind  of  rock.  The 
surrounding  groundmass  penetrates  the  included  fragment  in  many 
cases.     (Harvard  and  Beacon,  also,  opp.  Carrriage  Factory.) 

Fiflh  case  —  the  angular,  is  like  the  preceding,  except  that  the 
included  fragments  are  angular.     They  are  the  same  kind  of  rock. 

Thus  it  will  be  seen  that  the  different  varieties  of  arrangement  of 
the  amygdules  fall  into  two  very  distinct  categories.  In  the  Jint 
category,  which  contains  the  banded,  the  spherical  and  the  annular 
arrangements,  the  groundmass  between  the  amygdules  is  precisely 
the  same  as,  and  strictly  continuous  with,  the  great  mass  of  the  rock 
No  line  of  demarkation  exists  between  the  groundmass  within,  and 
that  without  the  group.  In  the  second  category,  which  includes  the 
spheroidal  and  angular  inclusions,  the  groundmass  immediately  sur- 
rounding the  amygdules  differs  from  that  of  the  great  mass  of  the 
rock  merely  by  a  shade  of  color.  This  difference,  taken  in  connec- 
tion with  the  sharpness  of  the  line  of  demarkation,  and  the  intrusive 
and  penetrative  character  of  the  surrounding  groundmass,  makes  it 
very  probable  that  these  bodies  are  included  fragments.  They  are, 
however,  fragments  of  the  same  kind  of  rock,  their  difference  in 
color  being  due  to  a  slight  difference  in  the  chemical  changes  which 
they  have  undergone  since  their  consolidation. 

Coming  now  to  the  groundmass  of  the  amygdaloid  in  thin  sections 
under  the  microscope,  it  is  found  to  be  composed  chiefly  of  feldspar, 
magnetite,  viridite  and  chlorite.  Epidote,  hematite,  kaolin,  and 
other  earthy  products  of  decomposition  also  occur. 

The  feldspar  occurs  throughout  the  rocks  in  ledged-sbaped  crystals, 
with  steplike  ends.     Any  two  neighboring  crystals  usually  make  a 
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the  resulting  supposition  that  parts  of  the  amygdaloid  are  essentially 
the  same  as  the  pudding-stone. 

The  features  in  question  have  already  been  described  in  this  paper 
(page  421)  under  the  head  of  spheroidal  and  angular  inclusions. 

The  objections  to  Prof.  Shaler's  conclusions  are.  First: — That 
the  forms  in  question  do  not  in  any  sense  represent  the  pebbles  of  the 
pudding-stone.  Second:  —  That  no  part  of  the  amygdaloid  forma- 
tion is  essentially  the  same  as  the  Roxbury  pudding-stone. 

It  may  be  said  as  a  minor  consideration  that,  whereas  the  pudding- 
stone  is  wholly  made  up  of  rounded  fragments,  on  the  other  hand, 
large  numbers  of  the  inclusions  of  the  amygdaloid  are  angular. 

The  two  masses  of  rocks  which  have  been  cited  as  offering  proof 
of  the  transition,  are  so  different  in  their  nature,  that  they  must  be 
treated  of  separately.  That  near  the  small  cemetery  on  Warren  Street 
is  neither  the  amygdaloid  nor  the  conglomerate.  It  is  a  f ragmen tal 
rock  made  up  chiefly  of  the  debris  of  melaphyr  rocks.  This  is  shown 
by  microscopic  examination.  A  few  of  the  constituent  particles  are 
quartzose  or  feldspathic,  and  there  are  a  very  few  very  small  pebbles 
of  quartzite  or  felsite  scattered  through  the  rock.  Nothing  can  be 
proved  from  such  a  rock,  since  it  is  entirely  different  from  both  of 
those  which  are  under  consideration. 

With  regard  to  the  other  rock  cited,  t.«.,  that  at  the  coiner  of 
Harvard  Avenue  and  North  Beacon  Street,  even  if  it  be  granted  that 
so  far  as  the  contours  of  the  inclusions  in  question  are  concernedt 
this  rock  resembles  the  pudding-stone,  it  is  impossible  to  consider 
them  as  the  pebbles  of  that  rock  without  entirely  disregarding  their 
lithological  character,  for  every  one  of  these  bodies  in  the  amygdaloid 
is  now  composed  of  the  same  kind  of  rock  as  that  in  which  they  are 
included,  that  is  to  say  of  melaphyr,  an  alteration  product  of  basalt. 
This  may  be  seen  not  only  in  the  field,  but  in  hand-specimens,  and 
especially  under  the  microscope. 

The  conglomerate  is,  as  regards  its  constituents,  an  extremely 
heterogeneous  rock.  It  contains  pebbles  of  quartzite,  felsite, 
granite  and  gneissic  pebbles;  also  pebbles  of  syenite  and  clayslate. 

It  appears  to  be  Prof.  Shaler's  supposition  that,  by  the  process  of 
fusing,  these  lithologically  different  pebbles  were  all  transformed  into 
one  and  the  same  kind  of  rock,  namely  into  melaphyre,  or  rather 
basalt,  since  what  is  now  a  melaphyre  was,  at  the  time  it  con- 
solidated, a  basalt 

Now,  it  is  clear  that  the    Roxbury  conglomerate    is   a  highly 
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The  amygdules  are  also  a  subsequent  product.  In  the  great  part 
of  the  rock  they  are  not  bounded  by  any  well  defined  wall,  and 
furthermore  there  is  no  arrangement  of  the  feldspar  crystals  with 
reference  to  their  boundaries.  Cavities  formed  by  gas  bubbles  would 
have  a  sharply  defined  wall,  and  the  pressure  of  the  gas  causes  the 
adjacent  feldspar  crystals  to  arrange  themselves  parallel  to  the 
boundaries  of  the  cavities. 

It  is  probable  that  nearly  all  these  amygdules  in  the  rock  are 
rather  pseudo-amygdules,  formed  not  by  infiltration  into  pre-exist- 
ing cavities,  but  by  a  breaking  up  in  spots  of  the  original  constit- 
uents, and  the  formation  in  silu  of  these  new  products. 

A  small  proportion  of  them,  however,  show  by  their  sharply 
defined  walls,  and  by  the  arrangement  of  the  surrounding  feldspar, 
that  they  were  formed  in  true  gas  cavities. 

Reference  has  already  been  made  to  the  supposition  that  the 
Brighton  amygdaloid  was  derived  irom  the  Bozbury  pudding-stone 
or  conglomerate.  As  the  derivation  of  so  basic  a  rock  firom  one  so 
silicious,  is  on  the  face  of  it  improbable,  and  as  the  writer's  obser- 
vations lead  to  quite  a  different  conclusion,  it  is  necessary  at  this 
point  to  consider  the  question  more  fully. 

Prof.  Shaler  does  not  maintain  that  we  can  actually  trace  in  the 
field  a  continuous  gradation  from  the  unaltered  pudding-stone  to  the 
genuine  melaphyre.     Hence  it  is  not  necessary  to  enlaige  upon  the 
fact  that  the  field  observations  demonstrate  that  no  such  continuous 
gradation  is  to  be  observed.    His  view  of  the  matter  can  perhaps 
be  best  stated  by  further  quotations  from  the  paper  already  referred 
to.    "  We  see  in  these  localities  (namely :  exposure  near  small  ceme- 
tery on  Warren  Street,  and  at  the  qukrry  corner  of  North*  Beacon 
St.  and  Harvard  Ave.),  a  mass  of  conglomerate  essentially  the  same 
as  the  Boxbury  pudding-stone,  only  the  pebbles  and  the  cement  have 
been  greatly  affected  by  heat  so  that  the  whole  is    more    fused 
together  than  in  the  ordinary  forms  of  that  conglomerate.    Looking 
closely  we  see  that  the  matrix  of  the  pebbles,  and  to  a  certain  extent 
the  outer  part  of  the  pebbles  themselves,  are  filled  with  cavities  in 
which    ...    amygdules  have  been  formed."    "  In  the  quarry  on 
North  Beacon  Street  there  is  evidence  that  some  of  the  large  boulders 
of  the  conglomerate  have  escaped  the  complete  destruction  arising 
from  the  expansion  of  the  contained  gases." 

Thus  the  evidence  for  the  transition  rests  upon  the  existence  in  the 
amygdaloid  of  the  remains  of  pebbles  of  the  pudding-stone,  and  upon 
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spheroidal  shape.  This  seems  a  possible  explanation  of  these 
inclusions,  although  further  investigations  need  to  be  made  to  test  the 
validity  of  that  supposition. 


Banded  Amtodules  of  the  Brighton  Amygdaloid. 

By  Wm.  M.  Davis. 

In  the  Spring  of  1877,  I  first  noticed  a  peculiar  structure  of  the 
minerals  filling  thd  cavities  in  the  amygdaloid  rocks  of  Brighton, 
which  seen^  to  be  of  value  as  evidence  in  regard  to  their  past  his- 
tory, and  of  interest  as  not  occurring  in  any  other  amygdaloids  so 
far  as  I  have  learned.  While  most  of  the  amygdules  have  a  more 
or  less  distinctly  concentric  structure,  some  among  them  have  an 
arrangement  of  colors  in  parallel  bands,  dipping  rather  uniformly 
about  80^,  north;  these  bands  are  generally  of  darker  and  paler 
reddish  jasper,  sometimes  occupying  all  the  amygdule,  sometimes 
only  the  lower  part  when  the  structure  above  is  uniferm  or  occasion- 
ally concentric.  The  parallel  arrangement  of  these  bands  seems  to 
indicate  a  settling  to  a  level,  under  the  influence  of  gravity;  in  other 
words  a  stratification  in  parallel  planes  which  at  the  time  of  forming 
must  have  been  horizontal.  There  are  some  exceptions  to  the  reg- 
ularity of  dip  of  the  bands,  but  the  greater  number  of  those  I  have 
seen  are  parallel  to  each  other,  and  some  apparent  deviations  are 
due  to  the  amygdules  being  exposed  by  a  firacture  not  on  the  line  of 
dip.  They  may  generally  be  found  in  place  in  a  quarry  on  the  west 
side  of  Allston  St,  half  way  between  N.  Beacon  and  Warren  Sts., 
and  have  been  occasionally  seen  elsewhere  in  Brighton. 

The  amygdaloid  masses  occur  between  slates  and  sandstones,  which 
dip  80^  a  little  west  of  north,  so  that  their  strata  and  the  planes  of 
the  banded  amygdules  are  closely  parallel.  Since  the  bands  of  the 
amygdules  as  well  as  the  strata  of  the  sedimentary  rocks  must 
have  been  horizontal  when  forming,  it  must  be  inferred  that  the 
amygdaloid  was  forced  into  its  position  between  the  stratified 
rocks  above  and  below,  before  they  were  uplifted  to  their  present 
northern  dip.  This  points  to  a  very  remote  date  for  the  intrusion  of 
these  eruptive  rocks,  as  the  enclosing  sandy  slates  were  probably 
tilted  early  in  palaeozoic  times.  A  small  piece  of  evidence  of 
another  kind  is  at  hand  to  confirm  this  conclusion. 
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In  the  field  north-west  of  the  corner  of  Warren  and  AlUton  Sts., 
on  a  small  rocky  ledge,  in  a  little  opening  known  to  some  as  the  **  Briar 
Patch  Quarry."  It  exposes  very  clearly  a  dike  twelve  to  fifteen  feet 
wide,  running  ahout  north  through  thin-bedded  slates,  of  which  the 
dip  is  locally  somewhat  disturbed.  A  pimilar  dike  cuts  the  ripple- 
marked  sandstone  quarry  on  Warren  St.  Without  conclusive  evidence 


on  the  subject,  I  have  considered  it  probable  that  these  dikes  which 
come  up  from  below,  breaking  across  the  slates,  are  feeders  of  the 
amygdaloid  masses,  which  lie  at  small  angles  with  the  strata  (v.  the 
preceding  paper  by  £.  R.  Benton).  The  sides  of  the  dikes  are 
to  be  especially  noted.  They  are  extremely  irregular  as  if  torn 
apart,  and  when  contrasted  with  the  melaphyr  dikes  of  this  dis- 
trict which  have  comparatively  straight  sides,  imply  an  eruption 
before  the  production  of  joint-planes  in  the  enclosing  slate.  As 
joint-planes  are  common  in  horizontal  rocks  of  considerable  age,  and 
may  be  said  to  occur  always  in  tilted  rocks,  the  evidence  of  these 
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A  portrait  of  the  late  Dr.  Charles  Pickering  presented  by 
Mrs.  Pickering,  was  shown,  and  a  vote  of  thanks  was  passed 
for  the  very  acceptable  giil. 


Section  of  Entomology.    February  25,  1880. 
Mr.  E.  P.  Austin  in  the  chair.    Six  persons  present. 
The  following  paper  was  read : — 

On  the  Proboscis  of  Neuoonatha.    Bt  H.  Haqen. 

The  January  numher  of  *'  Eosmos,'*  p.  802,  has  a  paper  hy 
H.  Mueller,  a  Coleopteron  with  a  Lepidopterous  proboscis.  He 
states  that  the  complicated  proboscis  of  bees  needed  a  longer  space 
of  time  for  development  tUan  the  proboscis  of  the  Lepidoptera, 
which  he  believes  to  be  developed  at  once  out  of  the  Fhryganide 
mouth-part,  because  otherwise  their  relation  would  not  be  apparent. 
He  prefers  to  consider  the  short  proboscis  of  so  many  Lepidoptera  as 
aborted,  why  is  not  stated.  He  considers  this  explanation  to  be 
somewhat  doubtful,  but  supported  by  the  transformation  of  the  max- 
illa of  a  beetle  into  a  Lepidopterous  proboscis,  in  a  comparatively 
▼ery  short  space  of  time.  Why  this  should  be  a  support  for  his 
opinion,  or  why  the  time  should  have  been  very  short,  is  not  stated. 

Nemognatha  chrysomelina  of  Europe,  has  the  maxilla  elongated, 
but  after  all  only  Coleopterous  maxillae.  A  species  from  Southern 
Brazil  has  the  maxillae  very  much  elongated,  and  forming  both 
together  a  proboscis  as  in  Lepidoptera.  Here,  he  concludes,  that  in 
a  comparatively  short  space  of  time,  differentiation  in  the  same  genus 
has  produced  the  same  transformation  by  which  the  Lepidoptera 
were  separated  from  the  Phryganida. 

The  fact  that  Nemognatha  has  the  maxillae  elongated,  is  not  a 
new  one,  as  Lliger,  1807  (Magazin,  vi,  S8S),  formed  this  genus  for  a 
similar  North  American  species  (iV.  vitlata  Fab.,  Syst.  Eleut.  ii,  p. 
24  =  Zonitis  piazata  Web.,  Observ.,  p.  60,  and  Z.piazata  Fab.,  Ob- 
Burv.,  p.  104),  because  the  maxillae  are  very  long  and  filiform,  which 
fact  he  indicated  by  the  generic  name,  Nemognatha. 
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« 
Dr.  LeConte  in  his  Synopsis  Melotdum,  1858*  divides  the  spe- 
cies into  a  group  with  very  elongated  maxiHae,  and  a  grovp  with 
maxillae  shorter  than  the  body,  but  nevertheless  filtibmn,  as  in 
the  others.  The  fact  that  these  maxillae  imitate  the  proboscis  of 
Lepidoptera  is  mentioned  by  Kirby,  1826,  II,  Let^r  xxxii,  in  his 
Introduction.  There  are'  now  thirty-two  species  of  Nemognatha 
described;  twenty-six  from  America;  twenty-two  from  United  States; 
and  six  from  the  old  world:  three  from  Europe,  two  from  Africa, 
one  from  Asia.  Now  all  American  species  possess  more  or  less  long 
filiform  maxillae,  while  none  from  the  old  world  do  so,  though  the 
maxillae  are  elongated,  and  one  species,  N.  roslrata,  is  described  long 
ago  by  Fabricius.  I  confess  I  am  perfectly  at  loss  to  see  how  or  why 
the  twenty-six  American  species  should  have  been  developed  in  a 
short  space  of  time  out  of  the  old  world  form,  which  is  not  repre- 
sented at  all  in  America. 

^When  the  mouth-parts  of  the  Fhryganidae  are  spoken  of  in  general 
as  short  ones,  it  should  not  be  forgotten  that  there  exist  genera  with 
a  developed  proboscis  much  longer  than  jthe  head,  and  certainly  fit  to 
enter  flowers;  the  greatest  development  I  know  of  among  the 
group  occurs  in  Plectroiarsus  gravenhorstii. 

I  believe  the  whole  speculation  given  in  Mr.  H.  Mueller's  paper 
can  not  be  accepted. 


General  Meeting.     March  3, 1880. 
Prof.  W.  H.  Niles  in  the  chair.    Nineteen  persons  present. 
The  following  paper  was  read : — 

Thr  Eames  of  Maine.    Bt  Geo.  H.  Stokx. 

[Abfltnwt.] 
The  kames  of  Maine  are  so  closely  related  to  the  snr&ce  features 
of  the  State,  that  a  brief  description  of  those  features  necessarily 
precedes  a  description  of  the  kames  themselves. 

General  Topography  of  Maine. 

The  surface  is  disposed  in  two  grand  slopes. 
1.     The  Southern  Slope. 

The  area  of  this  slope  is  about  24100  sq.  miles;  its  average  width 
about  140  miles;  the  elevation  above  the  sea  of  its  northern  border, 
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Yaiying  ftom  near  2000  fbet  on  the  west,  to  less  than  1000  on  the 
east;  and  its  average  slope  per  mile  is  at  least  seven  feet.  This 
slope  is  favorably  situated  for  the  precipitation  of  moisture,  the 
annual  rainfall  being  about  forty-four  inches,  and  it  must  have  been 
a  region  of  great  precipitation  in  the  glacial  period,  especially  during 
summer.  This  would  tend  to  swell  the  torrents  of  the  melting  ice- 
sheet,  and  the  steepness  of  the  slope  would  give  them  great  swift- 
ness and  power  of  transportation.  The  rocks  of  the  southern  slope 
are  mainly  crystalline,  or  highly  indurated.  Although  the  general 
slope  is  southward  or  south-eastward,  yet  the  map  shows  that  all  the 
longer  streams  flow  eastward  or  westward  for  a  considerable  part  of 
their  course,  deflections  which  are  usually  caused  by  east  and  west 
ranges  of  hills.  The  main  mountain  region  crosses  the  State  north- 
eastwardly in  a  nearly  straight  line  from  the  White  Mountains,  past 
Mt.  Abraham  and  Mt.  Eatahdin,  to  Mars  Hill,  near  the  St.  John 
River.  South  of  this  are  three  ranges  of  hills  forming  the  soutliern 
limits  of  the  valleys  of  the  Sandy,  tlie  Piscataquis,  and  the  Matta- 
wamkeag  Rivers,  which  ranges  are  so  nearly  in  a  straight  line  as  to 
make  it  possible  that  they  really  are  one  system.  Still  further  south 
is  another  east  and  west  range  of  hills,  separating  the  valleys  of  the 
Sebasticook  and  Soudabscook  from  those  of  the  coast  streams,  the 
St.  George's,  etc.  This  range  reaches  from  near  the  Kennebec  River 
to  the  Penobscot,  where  it  connects  with  a  series  of  hills  extending 
north  and  east  from  Rockland,  and  the  latter  may  in  origin  be  a  part 
of  the  irregular  system  of  hills  which  extends  from  Mt.  Desert  north- 
eastward to  the  lakes  of  the  upper  St.  Croix  River.  It  will  be  con- 
venient to  refer  to  the  latter  system  as  the  Mt  Desert  Jlighlands. 
Theee  Highlands  consist  in  considerable  part  of  granite,  which  out- 
crops, with  some  interruption,  all  the  way  from  Mt.  Desert  to  Chaleur 
Bay  on  the  Gulf  of  the  St  Lawrence.  Much  of  this  granite  is  coarse 
and  easily  fractured,  and  everywhere  the  line  of  outcrop  is  marked 
by  a  great  number  of  granite  boulders.  This  is  perhaps  more  notice  - 
able  in  New  Brunswick  than  in  Maine.  Besides  those  named,  num- 
erous other  minor  ranges,  trending  eastward  or  north-eastward,  are 
found,  as  well  as  a  great  number  of  isolated  hills,  not,  however,  of 
great  height. 

This  arrangement  of  hills  transverse  both  to  the  general  slope  and 
line  of  glacial  flow  must  have  had  an  important  efiect  on  the  move- 
ments of  the.  great  ice-sheet^  particularly  during  the  final  melting. 
When  the  ice  became  less  than   500  feet  thick,  over  a  large  part  of 
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the  State,  these  long  ranges  of  hills  would  make  further  flow  of  the 
glacier  impossible,  unless  to  the  east  or  west.  Long  before  that  the 
higher  ranges  must  have  arrested  or  deflected  the  flow,  and  the  extra- 
ordinary deflections  of  the  striae  in  the  region  north  and  west  of 
Mt.  Ktaadn,  may  be  due  to  this  cause.  And  it  is  due  to  the  fact  that 
the  streams  flow  eastward  or  westward  for  so  large  a  part  of  their 
courses,  on  account  of  these  transyerse  ranges  of  hiUs,  that  the 
kames  so  commonly  do  not  follow  the  valleys  of  the  rivers,  and  thus 
have  escaped  erosion.  Only  a  few  fragments  of  the  magnificent 
kame  system  of  Maine,  would  have  remained  for  our  examination, 
had  the  kames  been  subjected  to  the  violence  of  the  rivers  in  the 
valley  drifl  period;  and  no  doubt  many  kames  were  washed  away 
and  re-classified  as  valley  drift,  during  the  rush  of  waters  which 
characterized  that  period,  aa  may  be  seen  in  the  valley  of  the  Ken- 
nebec. 

2.     The  St,  John  Slope. 

This  slope  is  drained  by  the  St.  John  River,  and  numerous  tribu- 
taries, the  largest  of  which  are  the  Allegash,  flowing  north,  and  the 
Aroostook,  flowing  east.  The  grand  divide  which  separates  this  firom 
the  southern  slope,  is  in  general  quite  flat,  and  in  many  instances 
lakes  and  swamps  near  the  divide  have  outlets  both  ways.  Over 
this  slope  the  average  fall  per  mile  toward  the  north  and  east  is  from 
two  to  three  feet.  Most  of  the  region  may  be  described  as  a  great 
monotonous  plain,  abounding  in  swamps  and  varied  only  by  a  few 
peaks  and  some  low  rolling  highlands.  The  area  of  the  slope  is  com- 
puted at  7400  square  miles,  its  length  117  miles,  its  breadth  about  90 
miles.  During  the  melting  of  the  glacier  the  action  of  the  waters 
must  have  been  very  different  on  this  gentle  slope  towards  the  north 
and  east,  from  what  it  was  on  the  steep  southern  slope. 

Distribution  of  the  Kames. 

In  the  western  part  of  Maine  the  most  northern  kames  are  those 
found  a  few  miles  north  of  Kennebago  Lake,  reported  by  Mr.  Hunt- 
ington of  the  N.  H.  Geol.  Survey.  On  the  east  the  most  northern 
kame  is  found  in  Township  No.  9,  Range  4,  west  of  the  East  line  of 
the  State.  A  straight  line  connecting  these  points  passes  within  a 
few  miles  of  the  northern  extremities  of  such  of  the  intermediate 
kames  as  reach  farthest  towards  the  north,  and  is  roughly  parallel 
with  the  coast.    North  and  west  of  this  line  there  are  occasional  hil- 
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locks,  and  short  ridges  or  bars  of  apparently  the  same  origin  as  the 
kames,  but  thus  far  they  cannot  be  classified  into  long  systems.  All 
who  have  travelled  north  of  the  grand  divide  speak  of  the  compar- 
ative absence  of  gravel  in  that  region,  and  even  the  valley  drift  is 
far  less  in  amount  than  that  found  in  the  valleys  of  the  southern 
streams.  The  kames  proper  are  a  feature  of  the  southern  slope, 
except  in  the  extreme  east,  where  they  reach  into  the  valleys  of  the 
Aroostook  and  Medunxnekeag,  tributaries  of  the  St.  John.  It  should 
be  noted  that  the  valley  of  the  St.  John  itself  slopes  southward  in 
that  part  of  its  course. 

The  Superficial  Deposits  of  Maine. 

Ever  since  the  publication  of  the  views  of  Prof  Otto  Torell  as  to 
the  drift  of  eastern  North  America  (American  Journal  of  Science, 
Jan.  1877),  the  writer  has  regarded  the  classification  proposed  by 
that  eminent  glacialist  as  substantially  representing  the  succession  of 
glacial  deposits  in  Maine.  This  is  the  same  classification  adopted  by 
Prof.  C.  H.  Hitchcock,  and  by  Mr.  Warren  Upham,  of  the  N.  H. 
Geol.  Survey,  and  like  them  the  writer  for  the  most  part  employs  the 
Scotch  names.  The  following  list  of  glacial  and  post-glacial  deposits 
observed  by  the  writer  in  Maine,  is  appended  as  an  explanation  of 
the  terms  employed  in  the  descriptions  that  follow.  Beginning  with 
the  lowest,  the  order  of  succession  of  the  superficial  deposits  is  as 
follows: 

1°.  The  Lower  Till,  supposed  to  be  the  ground  moraine  of 
the  continental  glacier.  A  tough,  stony  clay,  commonly  called  hard- 
pan,  with  intercalated  masses  more  sandy  or  gravelly  in  composition ; 
color  grayish  or  bluish,  boulders  usually  small  and  for  the  most  part 
glaciated.  This  formation  appears  to  consist  of  the  pre-glacial  soil, 
together  with  such  of  the  underlying  rock  as  could  be  broken  and 
planed  off  by  the  glacier.  Generally  the  weathered  parts  of  the 
rocks  were  thus  planed  off  but  not  always.  At  Brownville,  where 
the  laminae  of  slate  are  nearly  vertical,  the  lower  till  filled  up  the 
spaces  between  ragged  tooth-like  projections  of  the  weathered  slate, 
and  the  glacier  flowed  in  over  the  whole,  in  some  cases  not  breaking 
even  thin  plates  which  project  two  inches  or  more,  and  are  without 
any  backing  whatever  except  the  compacted  till.  At  Russell  Moun- 
tain in  Blanchard,  high  granite  cliffs  facing  the  south  are  deeply  frac- 
tured into  blocks  which  have  been  weathered  and  rounded  in  situ, 
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into  typical  granite  boulders,  a  portion  of  which  were  partially  dis- 
placed by  the  glacier  from  their  native  bed.  Although  much  of  the 
material  of  the  lower  till  has  come  from  a  distance,  yet  in  our  exten- 
sive areas  of  slate  this  formation  is  usually  finer  and  more  argilla- 
ceous than  in  regions  of  crystalline  rocks.  In  Maine  where  granitic 
and  schistose  rocks  abound,  aggregations  of  lower  till  commonly  take 
the  lenticular  type,  or  that  of  the  broad  rounded  ridge,  while  in 
areas  of  slate,  and  fossiliferous  rocks  which  are  but  little  indurated, 
there  is  also  a  decided  tendency  to  form  narrower  ridges,  which 
sometimes  have  so  steep  sides  as  to  be  mistaken  for  kames.  As  a 
rule  they  are  nearly  parallel  with  the  line  of  glaciation.  In  N.  Ber- 
wick the  lower  till  is  composed  of  two  well  defined  layers.  The  lower 
is  excessively  hard  and  blue,  and  composed  almost  wholly  of  granitic 
fragments  like  the  underlying  rock.  The  upper  layer  is  partly  com- 
posed of  the  local  granite,  but  chiefly  of  micaceous  slates,  such  as 
are  to  be  found  to  the  northward.  These  ferruginous  slates  give  a 
browner  color  to  this  layer,  and  it  is  not  so  compact  as  the  lower. 
At  Portland  there  are  vertical  pockets  of  sand  in  the  ground  moraine. 

2.  The  Upper  Till,  supposed  to  consist  of  the  morainal  detritus 
which  was  in  the  ice,  and  above  the  land  surface.  This  formation  is 
looser  in  structure  than  the  ground  moraine,  in  fact  it  is  much  like  a 
modem  moraine.  Its  color  is  browner,  and  its  boulders  larger,  while 
few  are  distinctly  glaciated  except  in  lee  of  a  high,  precipitous  peak. 
Intercalated  masses  of  clay,  sand,  or  gravel,  are  common.  Accumu- 
lations of  upper  till  are  very  variable  in  form  and  distribution. 

3.  7'Jie  Kames  or  Eskers,  including  that  part  of  the  till  which 
was  classified  by  water  and  was  deposited  upon  the  ice  or  within  ice 
walls.  No  distinction  of  names  is  made  between  the  longer  and  the 
shorter  systems.  The  systems  here  described  are,  however,  homo- 
logues  of  the  Scandinavian  aasar,  rather  than  the  short  ridges  (=: 
kames)  to  be  found  near  the  terminal  moraine. 

4.  The  Valley  Drift,  including  all  that  part  of  the  modified 
drifl  which  was  deposited  after  the  ice  had  melted  at  the  place  of 
deposition.  In  valleys  of  moderate  slope  the  lower  layers  are  usually 
of  fine  sand  or  clay,  the  upper  of  coarse  sand  or  gravel. 

5.  The  Lower  Marine  Clays.  These  are  fine,  generally  dark 
or  bluish,  often  fossiliferous,  especially  in  the  lowest  layers.  They 
alternate  with  fine  quicksands  and  contain  occasional  stones  and 
boulders. 
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6.  The  Upper  Marine  Clays.  These  are  for  the  most  part 
hrowner  or  grayer  than  the  lower  clays,  and  few  fossils  have  yet  been 
found  in  them.  They  are  in  Maine  commonly  called  clay-loam,  and 
are  often  quite  sandy  in  composition.  They  contain  numerous  stones 
and  boulders,  particularly  the  upper  layers.  In  fact  the  surface  is  in 
some  places  so  overwhelmed  with  boulders  that  the  formation  closely 
resembles  glacial  till.  Such  formations  are,  however,  quite  local. 
On  low  levels  the  layers  of  the  clay  may  be  seen  to  come  up  to  the 
sides  of  large  boulders  without  distortion,  showing  that  part  of  the 
clay  was  deposited  after  the  boulder,  also  that  the  boulder  dropped 
from  aboYe  quietly.  On  the  higher  levels  the  distribution  of  these 
boulders  overlying  sedimentary  clay,  is  different  from  that  of  glacial 
boulders,  as  they  are  massed  on  the  northern  slopes  of  hills,  or  in 
other  places  favorable  for  the  stranding  of  ice  floes.  The  transport- 
ation of  boulders  by  floes  of  shore  ice  from  the  ice  foot  may  be  seen 
almost  every  winter  in  the  Penobscot  and  Passamaquoddy  Bays.  A 
smooth  beach  on  the  latter  bay  was  not  long  since  almost  buried  out 
of  sight  under  the  boulders  brought  there  in  a  single  season  by 
stranded  ice  floes.  The  fossils  found  in  our  Cfa&mplain  clays  long 
ago  showed  that  they  were  deposited  in  an  icy  sea,  and  this  has  been 
recently  emphasized  by  the  finding  of  a  walrus  skeleton  at  Portland, 
near  the  line  between  the  upper  and  lower  clays.  Transportation  by 
floes  and  small  ber^  must  have  been  more  rapid  in  such  a  sea  than  it 
is  at  present,  and  may  account  for  the  erratics  and  what  resembles 
till  overlying  the  marine  clays.  In  short,  the  writer  as  yet  cannot 
find  evidence  of  a  general  re-advance  of  the  glacier  after  the  depo- 
sition of  the  marine  clays.  The  lower  or  fossiliferous  clay  is  of 
Champlain  age,  and  appears  to  correspond  to  the  Leda  clay  of  the 
Canadian  naturalists.  The  upper  or  non- fossiliferous  clay  is  in 
some  respects  the  analogue  of  the  Loess.  It  graduates  by  degrees 
into  the  under  clay  of  the  valley  drift,  or  perhaps  into  the  upper  por- 
tion of  that  clay.  Yet  it  is  found  over  all,  or  nearly  all  that  part  of 
the  State  where  are  the  fossiliferous  marine  clays,  which  shows  that 
it  cannot  be  wholly  a  fresh  water  or  estuarine  formation.  Its  hori- 
zontal transition  into  the  clay  of  the  valley  drift,  shows  that  a  gen- 
eral re-advance  of  the  glacier  ought  to  cover  the  latter  clay  with  till, 
but  this  has  not  yet  been  observed. 

7.    Depositions  by  streams  and  the  sea,  during  the  recent,  or 
terrace  epoch. 
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GENERAL   DESCRIPTION    OF   THE  KAME   SYSTEMS   OF  MAINE. 

For  convenience  these  systems  are  numbered,  beginning  on  the 
east  Several  of  them  branch  like  rivers,  and  all  kames  supposed  to 
be  connected  are  here  classified  as  a  single  system,  the  longest  trib- 
utary being  regarded  as  the  main  kame  and  the  others  as  branches, 
and  all  are  numbered  accordingly.  The  first  letters  of  the  alphabet, 
a,  by  etc.,  are  annexed  to  the  system  number  to  designate  branches 
plainly  connected  with  the  main  kame;  m,  n,  etc.,  to  designate 
probable  branches;  x,  y,  etc.,  to  designate  kames  whose  connections 
are  decidedly  in  doubt,  but  cannot  yet  be  proved  to  be  distinct  from 
the  system  to  which  they  are  thus  provisionally  annexed.  The  use 
of  the  middle  and  last  letters  to  indicate  degrees  of  doubt  as  to  the 
connections  of  kames  has  been  found  necessary,  partly  because  they 
are  not  fully  explored,  and  partly  because  of  the  gaps  which  are 
almost  always  found  in  the  kames  on  steep  down  slopes,  or  in  val- 
leys where  the  streams  have  often  washed  them  away  in  great  part, 
or  in  regions  which  were  under  the  sea  in  the  Champlain  period, 
where  since  deposition,  the  kames  have  oflen  been  wholly  or  in  part 
re-classified,  or  covered  out  of  sight  by  marine  deposits. 

These  systems  have  been  mapped  in  greater  part  from  my  own 
observations,  which  have  been  made  at  intervals  during  the  last  four 
years.  An  instrumental  survey  of  so  great  a  field  was  out  of  the 
question,  and  hence  my  method  has  been  by  a  reconnoissance  to 
locate  the  kames  by  reference  to  such  features  as  will  be  sure  to  be 
shown  on  an  accurate  map  of  the  State,  when  one  is  made.  It  is 
believed  that  on  the  scale  of  a  small  map,  this  will  show  the  topo- 
graphical relations  of  the  kames  with  sufiicient  accuracy.  Where 
kames  have  been  mapped  firom  the  reports  of  others,  it  has  only 
been  after  careful  tests  of  their  accuracy,  and  after  being  confirmed 
by  the  testimony  of  several. 

I.     St.  Croix  River  System. 

Not  yet  fully  explored.  It  is  said  to  originate  in  New  Brunswick  in 
the  valley  of  Palfirey  Brook.  It  crosses  Chiputneticook  Lake,  and 
follows  the  valley  of  the  St.  Croix  Biver  to  the  mouth  of  King  Brook, 
and  perhaps  to  Chiputneticook  Falls,  and  probably  connects  with  the 
kame  which  reaches  along  the  lower  Moannes  valley  to  Baring, 
Charlotte  and  Pembroke.  Near  the  mouth  of  Canoose  Biver,  this 
kame  sends  off  two  series  of  kame-plains  south-easterly,  one  on 
each  side  of  Basswood  Ridge,  each  about  five  miles  long.    Possibly 
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the  grayels  along  Goat  Brook  and  the  west  hranch  of  the  Didge- 
quash  River,  are  a  connection  of  this  system. 

Length  from  Palfrey  Brook  to  Pembroke,  about  60  miles. 

I  a,  A  small  kame  joins  the  main  one  at  Vanceboro,  thus  far 
traced  for  one  and  a  half  miles,  but  probably  with  northern  con- 
nections. 

II.    Houlton — ^Meddybemps  System. 

This  system  begins  in  Twp.  No.  9,  R.  4,  Aroostook  County,  as  a 
ridge  running  for  two  or  three  miles  nearly  parallel  with  the  Black- 
water  (or  Alegwanus)  River,  which  stream  runs  north-westerly  into 
the  Aroostook  River.      The  ranges  of  hills  which  reach  westward 
from  Mars  Hill,  are  here  reduced  to  a  few  peaks  and  swells  over- 
looking a  broad  plain  which  forms  the  lowest  depression  in  this  chain 
to  be  found  in  that  region.    The  ridge  at  this  place  is  composed  of 
gravel  but  little  water  worn,  and  the  quartz  and  other  hard  fragments 
are  quite  angular.    Interspersed  in  the  gravel  is  a  fine  fertile  soil  to 
a  considerable  depth.    This  may  show  that  sluggish  currents  clas-^ 
sified  the  gravel,  or  that  the  finer  clay,  etc.,  have  been  the  result  of 
the  weathering  of  the  soft  fossiliferous  fragments  here  abundantly 
found  in  the  kame.      From  here,  with  a  number  of  short  gaps,  the 
kame  makes  its  way  south-easterly  over  a  rolling  plain,  to  the  north- 
west corner  of  Littleton,  and  thence  southerly  to  Houlton.     There  is 
no  continuous  valley  along  this  route,  and  the  kame  several  times 
passes  from  the  valley  of  one  stream  to  that  of  another,  but  it  does 
not  cross  any  hills  more  than  100  or  200  feet  high,  measured  on  the 
north  side.    At  Houlton  the  gravel  is  much  more  water-worn  than  it 
is  further  north,  and  contains  much  material  from  the  crystalline 
region  near  its  source.     It  is  here  a  prominefit  ridge,  pell-mell  in 
structure  or  obscurely  stratified  at  the  exposures  examined,  and  it 
plainly  meanders  like  a  river.    It  next  runs  south  along  a  branch  of 
the  Medunxnekeag  River,  through  Hodgdon,  and  then  soon  crosses 
obliquely  to  the  east  of  the  Houlton-Calais  road,  its  course  lying 
along  a  low  valley,  nearly  parallel  with  that  road  for  several  miles.    In 
this  part  of  its  course  it  is  much  broken,  and  often  consists  of  a  line 
of  occasional  gravel  swells.     Near  the  north  line  of  Orient  this  kame 
joins  II  a,  and  for  several  miles  south  of  the  junction  the  kame  is 
quite  a  large  ridge,  upon  which  the  Calais  road  runs.    In  Orient  it 
runs  into  the  upper  end  of  Grand  Lake,  and  the  evidence  is  con- 
clusive that  it  extends  along  and  under  this  lake.    The  lumbermen 
in  warping  logs  down  the  lake  frequently  strike  it  with  their  anchors. 
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It  appears  in  seTeral  places  along  the  shore,  running  as  gently  sloping 
points  far  out  into  the  lake,  and  it  emerges  as  *'  horseback  "  islands. 
At  the  south  end  of  the  so-called  *'  Arm  of  Grand  Lake,"  it  forms 
a  moderate  sized  ridge  of  coarse  sand  or  yeiy  fine  grarel,  plainly 
stratified,  the  strata  dipping  35^  lengthwise  of  the  kame,  which  is 
here  running  south-easterly  into  a  remarkable  pass  through  the  high 
ranges  which  form  the  continuation  of  the  Mt.  Desert  Highlands. 
One  fourth  of  a  mile  south  of  the  arm  of  the  lake,  in  the  jaws  of 
this  pass,  the  kame  disappears  from  the  surface,  and  is  buried  out  of 
sight  by  a  mass  of  boulders  and  other  coarse  glacial  debris.  I  could 
not  discover  evidences  of  an  ordinary  land-slide,  nor  of  a  channel 
cut  in  the  lower  till.  More  probably  these  boulders  tumbled  into  the 
channel  of  the  kame-stream  from  the  ice  at  the  sides.  The  shrewd 
builders  of  a  road  through  this  wilderness  found  this  underlying 
gravel,  and  their  excavations  revealed  the  above  stated  facts.  The 
stratification  of  the  kame  at  this  point  shows  that  a  kame  river  cer- 
tainly flowed  south-eastward  through  this  Spruce  Mountain  pass,  and 
over  a  low  divide,  not  more  than  thirty  or  fifty  feet  higher  than 
Grand  Laki*.  To  the  south  of  this  divide  no  gravel  can  be  found  for 
several  miles  along  a  slope  of  about  twenty  feet  per  mile. 

It  would  be  interesting  to  know  how  far  south  of  the  lake  the 
kame  continues  covered  out  of  sight  by  the  upper  till.  The  fineness 
of  the  gravel  in  the  pass  shows  that  the  current  might  be  expected  to 
sweep  all  sediment  from  its  channel  when  once  it  began  to  flow  down 
the  steeper  slopes  to  the  south,  providing  the  slope  of  the  land  had 
any  efliect  on  the  flow  of  water.  From  Grand  Lake  there  are  two 
lines  of  valleys  favorable  for  the  flow  of  a  kame-stream,  one  south- 
eastward via  8cott's  Brook  to  the  St.  XJroix  River,  and  the  other 
down  the  valley  of  Tomah  Stream.  The  stream  seems  to  have 
taken  the  latter  course.  After  a  gap  of  about  five  miles  the  kame 
begins  again  not  far  south  of  Tomah  Station  on  the  European  and 
North  American  railway,  and  soon  expands  into  extensive  sand  and 
gravel  plains,  that  is,  systems  of  reticulated  ridges.  These  extend  to 
near  the  mouth  of  Little  Tomah  Stream,  where  a  single  ridge  begins 
and  continues  south  along  the  west  side  of  Tomah  Stream.  It  crosses 
the  Schoodic  River  into  Bailey ville,  and  thence  goes  by  a  low  pass  in 
Alexander  (where  it  is  much  broken),  to  Meddybemps  Lake,  where 
it  expands  into  quite  a  large  sand  and  gravel  plain.  This  must  have 
been  the  terminus  of  the  kame  stream,  during  some  part  of  the 
kame  period,  but  a  line  of  occasional  gravels  shows  that  at  one  time 
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the  stream  ran  southward  through  Dennysville  and  Edmunds,  and 
crossed  Trescott  to  the  sea. 

Length  of  system  about  150  miles. 

II  a.    New  Limerick — Amity  Kame. 

Length  about  twenty  miles  from  near  the  centre  of  the  town  of 
New  Limerick,  in  nearly  a  straight  general  course  to  join  the  main 
kame  near  the  south  line  of  Amity.  In  Linneus  is  a  prominent 
ridge,  very  meandering  by  short  zigzags. 

n  b.    Weston  Kame. 

A  local  kame  running  for  two  or  three  miles  to  join  the  main 
kame  in  Grand  Lake. 

n  c.    Island  Falls— Danforth  Kame. 

Extends  from  near  the  north-east  corner  of  Hersey  through 
Island  Falls  to  Haynesville.  It  here  leaves  the  valley  of  the  Matta- 
wamkeag  and  crosses  a  low  col,  keeping  for  part  of  the  way  along 
the  side  of  a  hill,  and  about  half  way  up  the  slope.  It  continues 
nearly  south  till  within  three  miles  of  Danforth,  when  it  turns  south- 
eastward by  a  beautiful  curve  whose  chord  is  about  one  mile  in 
length,  and  thence  points  straight  toward  the  Danforth  pass.  South 
of  Danforth  there  were  two  passes,  the  more  favorable  one  leading 
directly  south  to  Baskahegan  Lake;  but  the  kame  took  a  higher  and 
narrower  pass  south-eastward  along  the  hne  of  the  E.  and  N.  A.  B., 
and  joins  the  main  kame  a  short  distance  south  of  Tomah  Station. 
At  Danforth  and  northward  the  kame  consists  of  fine  gravel,  while 
at  Forest  Station  near  the  col  it  is  almost  wholly  of  pebbles.  East  of 
Forest  it  disappears  for  about  three  miles  on  a  down  slope  of  thirty 
feet  per  mile.    Length  55  miles. 

II  d.    Little  Tomah  Stream  Gravels. 

Length  about  six  miles  fix>m  Little  Tomah  Lake  to  Tomah  Stream. 
Partly  of  kame  origin. 

III.    East  Machias  System. 

Not  personally  explored.  A  series  of  gravel  ridges  running  for 
near  four  miles  northward  from  East  Machias  and  nearly  parallel  to 
the  road  to  Cooper. 

III  m.    Crawford  Kame. 

A  kame  about  one  mile  long  is  found  near  where  the  Air  Line 
road  from  Calais  to  Bangor  crosses  the  East  Machias  River.  Prob- 
ably a  kame-stream  ran  down  this  valley,  but  if  so  its  gravels  have 
been  disguised  by  the  sea  in  the  Champlain  period. 
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IV.  Musquash  Stt^am  System. 

This  extends  about  seven  teen  miles,  from  near  Musquash  Lake  in 
Topsfield,  to  Big  Lake,  and  perhaps  beyond.  If  it  ends  at  Big 
Lake,  it  is  one  of  the  very  few  kames  of  its  length,  which  do  not 
end  at  the  south  in  *^  plains." 

V.  Grand  Lake  —  Old  Stream  System. 

Grand  Lake  is  a  beautiful  body  of  wa^er  bordered  by  high  ranges 
and  peaks,  being  situated  in  the  heart  of  the  Mt.  Desert  Highlands. 
It  is  oflen  called  Western  or  Schoodic  Grand  Lake,  to  distinguish  it 
from  the  Eastern  Grand  Lake,  situate  on  the  upper  St  Croix.  A 
kame  comes  down  the  eastern  arm  of  the  lake  to  the  outlet,  thence 
southerly  to  the  valley  of  Little  River,  thence  down  the  valley  of 
Old  Stream,  for  much  of  the  way  as  kame-plains.  Length,  about 
25  miles. 

V  a.    Farm  Covp  Kame. 

Length  about  eight  miles  from  Farm  Gove  on  Grand  Lake,  south- 
ward through  a  low  pass  to  join  the  main  kame  in  the  valley  of 
Little  River. 

y  b.  Length  about  sixteen  miles  along  Chun  Lake  Stream,  and 
Clifibrd  Stream,  and  perhaps  northward  to  Big  Lake. 

Note.  Probably  systems  IV  and  V  are  one  system,  but  thus  far  I 
cannot  prove  the  connection.  Much  of  this  wilderness  is  swampy 
and  very  difficult  to  explore. 

YI.    Baskahegan  Lake  —  Machias  River  System. 

Length  about  forty-seven  miles,  from  near  the  north-west  angle  of 
Baskahegan  Lake,  through  a  low  pass  in  Kossuth,  thence  through 
Pleasant,  Scraggly  and  Junior  Lakes,  and  then  along  the  west  sides  of 
Grand  and  Pocumpus  Lakes.  It  then  expands  into  plains  reaching 
toward  Waubausoos  Lake,  also  to  Machias  Sd  Lake,  and  thence 
along  the  Machias  River  to  near  the  Calais-Bangor  air-line  road. 
An  extensive  system,  measured  by  the  amount  of  sand  and  gravel 
it  contains,  and  of  very  gentle  slope.  t 

VI  X  and  y.    Bancroft  and  Hot  Brook  Kames. 

A  kame  crosses  the  E.  and  N.  A.  Railway,  about  one  mile  west  of 
Bancroft  Station,  northern  connections  unknown.  Southward  prob- 
ably connects  via  Hawkins  Brook  with  a  kame  found  for  about  five 
miles  along  Hot  Brook,  and  which  may  connect  with  YI.  A  lai^e 
sand  and  gravel  plain  found  near  upper  Hot  Brook  Lake,  may  have 
been  formed  by  either  a  stream  running  south  from  Bancroft,  or 
northward  along  Hot  Brook.  The  only  point  of  special  intertuit  i« 
that  here  a  kame-stream  may  possibly  have  flowed  northward. 
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VI  m.  Length  about  five  miles,  from  near  Springfield  village  to 
Junior  Lake,  and  perhaps  then  connecting  with  the  main  kame. 
Runs  down  a  steep  slope  and  is  very  interrupted. 

YII.     Sisladobsis  —  Pleasant  River  System. 

A  partially  explored  system  through  a  dense  wilderness  where  the 
existing  maps  are  at  best  only  caricatures.    Length  about  40  miles. 

VIII.     Seboois  —  Springfield  —  Deblois  System. 

So  far  as  now  known  this  system  begins  north  of  Seboois  2d  Lake  in 
Township  No.  7,  R.  7.  It  crosses  this  lake  and  follows  along  the  west 
side  of  the  east  branch  of  the  Seboois  Stream  till  it  reaches  the  road 
to  Seboois  Farm.  There  in  front  of  it  toward  the  south  is  the  wild 
gorge  by  which  the  Seboois  Stream  makes  its  way  to  the  sea.  Instead 
of  taking  that  valley  by  what  are  now  the  easiest  slopes,  it  here  turns 
easterly  along  the  valley  of  Hay  Brook,  and,  after  crossing  a  low  col, 
it  follows  Hot  Brook  to  the  Upper  Shin  Pond.  Here  again  the  nat- 
ural valley  of  drainage  leads  south,  but  the  kame  keeps  on  south- 
easterly across  this  valley  and  makes  its  way  through  a  low  pass  in 
the  Mt.  Chase  range  of  hills,  and  thence  follows  the  valley  of  Peasley 
Brook  southerly  to  its  junction  with  Fish  Stream,  about  one  mile 
west  of  Patten  village.  Here  again  in  front  of  it  is  a  low  open  val- 
ley reaching  for  several  miles  toward  the  south,  then  ending  in 
high  hills.  The  kame  turns  by  an  abrupt  curve  a  full  right  angle 
toward  the  east  and  follows  the  valley  of  Fish  Stream  for  nearly  four 
miles,  being  almost  wholly  washed  away  just  at  Patten  village.  Fish 
Stream  runs  eastward  into  the  Mattawamkeag  near  Island  Falls,  but 
the  kame  leaves  this  valley,  turns  a  right  angle  very  abruptly  towards 
the  south,  and  finds  an  outlet  by  a  low  pass  down  the  valley*  of  the 
Molunkus  River.  In  fact  it  finds  a  much  lower  pass  by  this  route 
through  Golden  Ridge  and  Sherman  than  if  it  had  run  on  straight 
south  firom  the  mouth  of  Peasley  Brook,  just  the  kind  of  anticipatory 
choice  of  passes  which  water  could  be  expected  to  make.  In  this 
part  of  its  course  the  kame  consists  for  the  most  part  of  slate.  Along 
the  Molunkus  the  kame  is  badly  washed  away  and  is  very  inter- 
rupted. In  Kingman  the  kame  crosses  the  Mattawamkeag  valley 
and  then  runs  up  that  of  the  Mattagoodus  which  flows  north.  It  is 
here  a  well  developed  ridge,  becoming  coarser  and  more  inter- 
rupted as  we  approach  the  divide  in  Springfield.  In  Springfield  the 
kame-stream  rejected  a  low  pass  south-eastward  and  chose  a  lower 
pass  south-westward  to  No.  3  Pond,  south  of  Lee,  thence  southeast- 
erly to  the  Passadumkeag  River,  which  it  crosses,  and  then  abruptly 
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turning  south-westerly,  it  follows  near  this  river  for  several  miles. 
After  crossing  Nicatowas  Stream  it  turns  more  nearly  south  and  soon 
south-easterly,  and  thence  follows  the  valley  of  the  Narraguagus 
River,  ending  in  the  great  Deblois  plains.  Not  far  north  of  Bedding- 
ton  the  main  kame  consists  almost  wholly  of  large  pebbles,  from  one 
to  three  feet  in  diameter — a  great  windrow  of  them.  For  many 
miles  along  the  Narraguagus  the  kame-stream  threw 'off  plains 
toward  the  west  in  all  low  places,  sometimes  for  one  or  more  miles, 
while  toward  the  east,  where  is  the  river,  plains  are  seldom  found  and 
then  only  in  a  narrow  belt.  In  other  words,  on  the  side  where  is  the 
lowest  ground  we  have  the  fewest  plains.  These  kame-plains  con- 
sist of  a  multitude  of  ridges,  connected  by  cross-ridges.  Both  north 
and  south  of  Lead  Mountain,  broad  lobes  of  these  plains  were  sent  off 
to  the  west  at  right  angles  to  the  main  kame  which  skirts  the  eastern 
base  of  the  mountain.  The  remarkable  features  of  this  kame  are  its 
length,  the  vastness  of  the  deposits  along  its  lower  course,  the  number 
of  times  it  leaves  one  valley  and  passes  into  another,  its  refusal  to 
follow  valleys  which  would  give,  judging  by  the  land  surface,  better 
slopes  than  by  the  route  of  the  kame  or  vice  versa,  its  anticipatory 
choice  of  passes  which  for  a  time  give  less  favorable  slopes  but  in  the 
end  more  favorable,  also  the  fact  everywhere  observed  that  ihe  kame 
is  usually  larger  on  a  level  or  up  slope,  while  in  narrow  passes  or  near 
the  height  of  a  divide,  or  on  down  slopes,  it  is  smaller,  of  coarser  mate- 
rial and  often  disappears  for  short  distances  ;  and  then  perhaps  should 
be  added,  the  fewness  of  its  branches.  Its  windings  are  usually  deter- 
mined by  valleys  or  low  passes  ;  in  the  level  Nicatowas  region  the 
kame-stream  had  a  chance  to  zigzag  at  its  own  sweet  will  free  from 
the  tyranny  of  hills,  and  it  meanders  nearly  as  much  there  as  else- 
where. 

Length  of  s^-stem,  about  IdO  miles. 

Yin  a.    Mattakeunk  Eames. 

Length  about  ten  miles  along  the  Mattakeunk  Stream  through  Lee 
village  to  No.  3  Pond,  where  they  join  the  main  kame.  Local 
gravels  are  reported  along  Grordon's  Brook  and  the  Mattawamkeag 
below  the  mouth  of  that  stream  but  are  not  yet  proved  to  be  kames. 

VIII  m.    Union  River  Kames. 

These  extend  from  near  Nicatowas  Lake  southwesterly  down  the 
west  branch  of  Union  River,  ending  in  the  Aurora  plains,  where  this 
kame-stream  has  washed  away  system  IX,  showing  that  this  series  of 
gravels  was  deposited  in  the  last  of  the  kame  period.     This  series  is 
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provisioxially  marked  as  a  part  of  Bystem  VIlT,  and  if  correctly,  then 
we  have  a  kame-system  branching  like  a  river  at  its  delta.  The 
country  is  wild  and  not  personally  explored  by  me,  but  I  have  state- 
ments from  a  number  of  observers  which  show  that  system  Yin  con- 
nects down  this  way. 

Length  about  17  miles. 

IX.     Seooois  —  £n field  —  Deblois  System. 

This  system  appears  to  begin  in  No.  7,  R.  7,  within  a  few  miles  of 
the  source  of  system  VIII.  It  passes  Seboois  farm,  its  course  being 
parellel  to  the  west  branch  of  the  Seboois  Stream.  It  ends,  so  far  as 
can  yet  be  made  out,  right  in  front  of  the  gorge  by  which  Seboois 
Stream  makes  its  way  through  the  Katahdin  Highlands.  In  the  gor<:e 
it  has  been  wholly  washed  away  and  re-classified  for  most  of  the  way 
for  twenty  or  twenty-five  miles,  which  is  not  surprising  when  we  con- 
sider the  narrowness  of  the  valley  and  the  vast  currents  of  which  we 
see  the  signs  as  having  swept  down  the  defile  during  the  valley  drift 
period.  Where  the  valley  widens  the  kame  begins  and  continues 
fourteen  miles  to  Medway,  where  it  croste  the  main  Penobscot  River 
and  turns  easterly  for  about  two  miles.  Here  the  open  Penobscot 
valley  lay  right  before  it,  but  it  makes  an  abrupt  bend  through  a  total 
deflection  angle  of  nearly  135°  and  runs  southwest  along  the  valley 
of  the  Pattagumpus.  It  then  follows  the  Maddunkeunk  to  Chester, 
turns  south-westerly  and  soon  more  easterly,  crosses  the  Penobscot 
again  at  South  Lincoln  (Hockamoc  Island)  and  thence  continues 
through  Enfield,  Passadumkeag,  Greenbush,  Greenfield,  and  so  on 
to  Aurora  and  Deblois. 

The  principal  features  of  this  kame  are  the  following.  In  Passa- 
dumkeag and  Greenbush  it  has  been  nnder  the  sea  and  well  illus- 
trates the  action  of  the  marine  waves  and  currents  in  modifying 
the  kames.  In  Greenbush  it  is  in  three  places  piled  up  into  a 
kind  of  plain  from  40  to  120  feet  higher  than  the  rest  of  the  kame. 
These  are  locally  known  as  ^'mountains"  or  '^pinnacles,"  and  are  a 
remarkable  feature  of  the  landscape,  being  found  in  the  midst  of  a 
great  clav  plain.  In  Greenfield  the  Katahdin  kame  unites  with  this 
one  near  the  shore  line  of  the  Champlain  sea  and  both  seem  to  have 
thrown  out  plains  (probably  during  the  very  last  of  the  kame  period) 
and  then  the  sea  has  curiously  washed  and  re-classified  them.  Bars, 
swells,  flats,  plains — the  whole  country  is  unique  and  has  an  inde- 
finable lack  of  character  for  a  kame  country.  The  flanks  of  the  pin- 
nacles above  mentioned  are  strewn  with  boulders,  the  work  of  ice- 


Stooe.]  444  [Blaich  3, 

flows,  in  my  opinion.  At  the  col  dividing  Union  from  Sunkhaze 
waters  the  coarse  moutonned  slates  are  swept  clean  of  CTerything 
except  large  boulders.  Seldom  in  Maine  does  the  lower  till  appear  to 
have  been  eroded  by  the  kame-streams,  but  here  everything  has 
that  appearance.  The  rocks  are  more  bare  on  the  line  of  the  kame 
than  elsewhere,  but  the  region  is  so  wild  and  the  distribution  of  the 
till  so  irregular,  that  this  may  be  only  a  freak  of  the  till.*  A  little  to 
the  east  of  this  place  the  kame  consists  of  a  ridge  of  coarse  slates  and 
granite,  otherwise  for  seven  miles  after  entering  the  granitic  region  of 
the  Mt.  Desert  Highlands  the  kame  is  almost  wholly  composed  of 
slate,  although  the  fields  on  either  side  are  full  of  granite.  The  kame 
to  the  north  of  this  point  has  passed  through  a  region  of  slate.  In 
Aurora  this  kame  forms  a  magnificent  double  ridge  fiilly  one  hun- 
dred feet  high,  called  the  Whales-back. 

Length  of  the  system  about  130  miles. 

It  will  be  noticed  that  Systems  VII,  YIII  and  IX  all  end  in  a  great 
series  of  plains  probably  containing  about  two  hundred  square  miles. 
I  have  called  them  the  Deblois  plains,  from  the  name  of  the  town 
in  their  centre.  It  was  on  these  plains  that  the  base  line  of  the  U. 
S.  Coast  Survey  was  measured.  Within  these  plains  are  local  plains 
of  sedimentary  clay,  which  may  possibly  point  to  local  lakes  during 
the  kame  period  when  the  kames  with  their  underlying  ice  might 
have  enclosed  a  temporary  lake. 

IX  a.     Stacey ville  —  Salmon  Stream  Kame. 

Length  about  twenty  miles  from  the  south  part  of  Staceyville,  to 
join  the  main  kame  at  the  mouth  of  the  Fattagumpus. 

IX  aa.    Salmon  Stream  Kame. 

A  kame  extends  from  near  Salmon  Stream  Lake  to  join  the  last 
named  kame  not  far  from  the  Penobscot  river. 

IX  X.    Mattakeunk  Kame. 

A  kame  two  or  three  miles  long  is  found  along  the  Mattakeunk 
stream,  reaching  from  the  Penobscot  north. 

IX  m.     Sam  Ayer's  Stream  Kame. 

Length  six  or  more  miles  along  Sam  Ayer's  Stream,  above  its 
junction  with  the  Mattamiscontis. 

IX  b.    Katahdin  Kame. 

This  probably  begins  near  the  west  branch  of  the  Penobscot  at  the 
;nouth  of  Katahdin  Stream.  It  then  runs  nearly  east  along  Aybol 
Stream,  and  sometimes  north-east,  for  about  twenty  miles  to  Millin- 
ocket  Lake,  thence  south  along  Millinocket  Stream,  up  the  Noilea- 
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emic  Stream,  through  a  low  and  narrow  pass,  and  then  down'  the 
Seboois  Stream  to  Howland,  thence  to  Argyle  where  it  crosses  the 
Penobscot  at  Olamon  Island,  and  thence  takes  a  straight  coarse  to 
join  the  main  kame  in  Greenfield.  The  chief  feature  of  this  kame 
is  its  east  and  west  course  at  its  upper  extremity,  and  its  crossing  the 
Penobscot  valley  two  or  three  times.     Length  about  70  miles. 

IX  bx.  A  possible  branch  of  the  Katahdin  kame  found  along 
Soper  Brook,  north  of  Ripogenus  Lake,  in  Twp.  No.  4  R.  11. 
Length  two  miles. 

X.  Clifton  —  Hancock  System. 

A  small  kame,  but  instructive  as  being  a  fair  type  of  the  way  the 
kames  penetrate  the  high  mountain  ranges.  It  begins  near  Clifton 
P.  O.,  runs  for  a  short  distance  southward,  then  curves  nearly  east- 
ward, and  shoots  straight  into  a  low  pass  in  the  Mt.  Desert  High- 
lands. This  pass  is  180  feet  by  aneroid,  above  Clifton  P.  O.  After 
crossing  the  col  it  follows  a  valley  southward  into  Otis,  and  probably 
beyond.  Length  about  20  miles.  There  is  another  kame  in  Clifton, 
found  two  ndles  or  more  north-east  of  this  one,  and  which  may  be  a 
branch. 

XI.  Moosehead  Lake  —  Penobscot  Bay  System. 

Extends  ftx)m  Sand  Bar  and  Hogback  Islands  in  Moosehead  Lake, 
south  through  a  low  pass  in  Shirley,  then  disappears  for  a  few  miles 
in  Blanchard  on  a  down  slope  of  forty-five  feet  per  mile.  It  reap- 
pears at  Upper  Abbot,  and  follows  the  Piscataquis  valley  to  Sanger- 
ville,  and  then  along  the  valley  of  Black  Brook,  past  Dover  South 
Mills,  to  th^  *'  Notch "  in  Garland,  a  remarkable  pass  through  the 
range  of  hills  which  borders  the  valley  of  the  Piscataquis  on  the 
south.  A  little  south  of  the  Notch  it  disappears  for  about  a  mile, 
then  re-appears  and  continues  south-easterly  past  East  Corinth  to 
near  the  north  line  of  Levant  where  it  turns  south  to  Hermon  Pond 
and  thence  through  W.  Hampden  to  Ball  Hill  Cove  on  the  Penob- 
scot, then  along  the  west  side  of  the  river  (past  Frankfort  in  the 
river),  and  through  Stockton  and  Prospect  into  Penobscot  Bay,  near 
Fort  Point.  This  system  has  no  reticulated  kame-plains  of  consid- 
erable size.  Three  miles  north  of  Hermon  Pond  it  forms  a  broad 
solid  ridge  or  plam,  and  just  south  of  the  Notch  it  has  thrown  out 
a  parallel  ridge  or  terrace.  At  Greenville  and  Dover  South  Mills, 
where  it  is  on  an  up  slope,  it  is  a  well-developed  ridge.  From  the 
Notch  south  it  has  been  under  the  sea  and  has  been  greatly  modified 
by  the  waves  and  currents,  and  for  most  of  the  way  has  been  wholly 
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or  in  part  covered  by  marine  sands  or  clays.    Length  about  105 
miles. 

XI  a.     South  Twin  Lake  —  Winterport  Eame. 

Extends  from  S.  Twin  Lake  south  to  Seboois  Lake,  through  and 
under  this  long  lake,  showing  at  the  surface  as  a  series  of  <*  horse- 
back islands,"  thence  via  Medford  to  Lagrange,  then  along  the  line 
of  the  Piscataquis  R.  R.  to  Pea  Cove,  thence  along  the  west  bank  of 
the  Penobscot  through  Orono  and  Bangor,  to  join  the  main  kame  at 
Ball  Hill  Cove,  in  Winterport.  Has  been  in  part  washed  away  by 
the  Penobscot.  The  marine  clays  near  this  kame  often  contain 
laige  numbers  of  gravel  stones  and  pebbles  washed  down  from  the 
neighboring  kame.  A  well  developed  kame,  without  large  kame- 
plains. 

XI  aa.    Schoodic  Stream  gravels. 

An  interrupted  series  reported  along  Schoodic  Stream  and  Lake, 
partly  kames.    Length  probably  8  miles* 

XI  a  m.    Jo  Mary  Kame. 

A  kame  is  reported  along  Pratt  Brook,  a  stream  which  runs 
nearly  east  into  Middle  Jo  Mary  Lake.  This  kame  runs  nearly 
east  and  west,  and  probably  connects  with  XI  a  near  S.  Twin 
Lake.    Length  about  10  miles. 

XI  a  b.    Charleston  —  Hampden  Kame. 

Extends  from  near  the  south  line  of  Charleston,  east  of  the  east 
ridge  in  Corinth  to  Kenduskeag  village,  thence  south-westerly  to 
Levant  village,  then  southward  over  a  low  col  and  through  Hermon 
Bog  to  join  the  main  kame  near  Hampden  Upper  Corner.  Length 
26  miles.    Has  no  large  kame  plains,  either  solid  or  reticulated. 

XI  b.     Exeter  Mills  —  Hermon  Pond  Kame. 

Extends  from  near  Exeter  Mills  in  nearly  direct  line  through 
West  Levant  to  join  the  main  kame  near  Hermon  Pond  Station. 
Has  been  under  the  sea  for  a  large  part  of  its  course,  and  its  meander- 
ings  have  been  rendered  beautifully  regular  by  the  sea,  and  rounded 
bars  have  been  left  at  the  salient  angles.    Length  15  miles. 

XH.    Roach  River  —  Pleasant  River  System. 

A  kame  extends  nearly  east  and  west  along  the  Roach  River 
Ponds,  and  by  a  low  pass  into  the  valley  of  Pleasant  River.  This 
valley  slopes  very  steeply,  and  no  kame  appears  in  it  except  for 
about  three  miles  below  the  Lower   Ebeeme    Pond,  and    below 
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Brownville.  This  kame  possibly  joins  XI  a  in  Medford,  but  is  pro- 
visionally marked  as  a  distinct  system. 

XII  m.    Katahdin  Iron  Works  Eame. 

About  five  miles  long;  situated  in  the  valley  of  the  west  branch 
of  Pleasant  River,  above  Katahdin  Iron  Works.  Probably  this  also 
is  a  branch  of  XI  a.  Yet  there  are  a  few  signs  that  the  ice  lingered 
in  these  mountains  longer  than  on  the  lowhmds,  and  hence  these 
may  be  of  later  origin  than  XI  a. 

XIII.  Lilly  Bay  —  Sebec  System. 

This  system  leaves  Moosehead  Lake  at  Lilly  Bay  and  finds  its  way 
by  a  crooked  route  along  low  passes  to  the  valley  of  Wilson  Stream, 
which  it  follows  to  Sebec  Lake,  or  beyond.  This  also  may  be  a  trib- 
utary of  X  a.    Length  at  least  25  miles. 

XIV.  Corinna  —  Dixmont  System. 

This  system  crosses  the  Maine  Central  B.  B.  at  £a8t  Newport.  It 
ends  at  the  south  in  a  sand  and  gravel  plain  in  Dixmont.  This  kame 
crosses  two  transverse  ranges  of  hills  seventy -five  and  one  huhdred 
feet  high,  respectively.  Near  the  top  of  the  hills  the  kame  is  strati- 
fied but  nearly  disappears.  In  the  valley  between  the  hills  it  is 
larger  but  seems  to  be  pell-mell  in  its  structure,  at  least  where  ex- 
posed. North  of  Plymouth  tliis  kame  goes  over  a  hill  seventy- 
five  feet  high,  when  a  very  little  deflection  to  one  side  would  have 
taken  the  kame-stream  through  a  low  valley  where  there, would  be 
no  hill  to  cross.     Length  20  miles. 

XIV  X.  There  are  a  few  short  gravel  ridges  in  Troy  and  the  west- 
ern part  of  Dixmont  which  may  belong  to  system  XIV. 

XV .  Hartland  —  Searsmont  System. 

This  kame  begins  near  Hartland  village,  and  extends  quite  contin- 
uously through  Palmyra  and  Pittsfield  to  Unity.  It  is  everywhere 
bordered  and  in  part  covered  by  marine  sands  and  clays.  Although 
passing  through  a  level  region  it  shows  many  abrupt  meanderings. 
From  Unity  southward  to  near  Thorndiko  Station,  there  are  only  a 
few  exposures  of  gravel  along  the  valley  of  Sandy  Stream.  This 
valley  is  deeply  covered  with  sands  and  clays,  partly  of  marine  depo- 
sition, and  probably  in  part  deposited  by  the  stream  itself.  This  was 
near  the  shore  line  of  the  Champlain  sea,  where  tidal  currents  would 
sweep  back  and  forth  with  great  violence.  Near  Thorndike  Station 
the  kame  rises  out  of  this  valley  and  extends  southward  along  the 
side  of  the  hills  which  border  the  valley  of  Half  Moon  Stream  on  the 
west.    In  Knox  this  valley  turns  southwesterly,  while  the  kame  keeps 
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Btraight  on  soutli  aci*os8  it,  and  then  ends  on  the  northern  slopes  of  a 
hio;h  range  of  hills.  Here  is  a  gap  of  about  three  miles  where  there 
are  only  a  few  small  gravel  beds,  and  then  a  number  of  large  ridges 
begin  near  the  north  side  of  the  valley.  They  cross  it  obliquely,  and 
run  southward  through  a  low  pass  which  skirts  the  western  base  of 
Hogback  Mountain  in  the  northern  part  of  Montville.  They  thence 
continue  down  the  valley  of  a  branch  of  the  St.  George's  River,  and 
end  in  a  large  sand  and  gravel  plain  near  the  north  line  of  Sears- 
mont.  A  few  small  ridges  are  found  below  here,  and  perhaps  this 
kame- stream  once  flowed  to  the  sea,  but  if  so  the  gravels  are  now 
disguised  by  Champlain  clays.    Length  of  system  about  40  miles. 

XVI.     Montville  —  Liberty  System. 

A  local  system  ending  at  the  south  near  True's  Pond  in  Liberty. 
Length  about  5  miles. 

NoTB.  The  coast  region  lying  between  the  Kennebec  River  and 
Penobscot  Bay  coift^s  less  gravel  than  any  other  region  of  its  size 
in  Maine,  situated  within    one  hundred  miles  of  the  coast. 

This  is  caused  by  the  high  hills  to  the  north  which  formed  a  bar- 
rier to  the  escaping  waters  except  in  Albion  and  Montville,  and  there 
the  gravels  do  not  seem  to  have  reached  to  the  sea  as  they  do  farther 
to  the  east  or  west,  at  places  where  there  are  low  passes  lying  to  the 
north. 

XVIL     China  —  Alna  System. 

Extends  from  the  northern  part  of  China  through  and  along  China 
Lake  past  South  China,  and  then  in  nearly  a  straight  line  through 
the  villages  of  North  Windsor  and  Windsor  to  the  Sheepscot  River 
in  Whitefield  and  thence  into^  Alna  where  in  the  form  of  sand  plains 
it  ends,  unless  a  short  kame  in  Georgetown  be  a  connection.  Through 
Windsor  the  ridge  is  from  one-fourth  to  three-fourths  of  a  mile  wide 
and  near  one  hundred  feet  high,  with  three  or  four  gape  of  near  one 
mile  each.  These  flat-U^ped  ridges  or  solid  plains  form  a  remark- 
able feature  of  the  landscape,  and  contain  but  few  fimnels.  Li  one 
place  a  short  high  ridge  is  covered  with  angular  erratics  and  a  mass 
resembling  till  in  structure,  and  local  deposits  of  the  same  kind 
abound.    Length  32  miles. 

X Vn  a.    Albion  —  Whitefield  Kames. 

This  series  begins  about  two  miles  north-east  of  Pnddledock  in 
Albion  as  a  terrace  from  one-eighth  to  half  a  mile  wide  and  rising 
about  seventy-five  feet  in  height  above  the  flood  plain  of  15-Mile 
Stream.     To  the  northward  lies  a  plain  deeply  covered  by  marine 


imo.]  449  [Stone. 

clays;  at  one  time  I  mistook  this  terrace  for  a  beach  of  the  Champlain 
sea.  Further  exploration  shows  that  it  ends  abruptly  on  the  north  and 
east  and  that  there  is  nothing  like  it  fbr  sereral  miles  in  that  direction, 
hence  it  cannot  be  a  beach.  The  surface  lay^s  of  this  plain  or  terrace 
contain  many  large  pebbles  while  below  there  is  for  the  most  part  fine 
sand  or  gravel.  About  two  and  a  half  miles  southward  from  its 
source  there  is  a  short  break  in  the  system  and  the  kame  then  re- 
appears not  as  a  terrace  along  the  side  of  the  high  hill  but  as  a  ridge 
in  the  midst  of  the  valley.  This  valley  is  narrow  and  bordered  by 
frequent  hummocks  and  ridges  resembling  lateral  moraines.  During 
(he  Champlain  period  it  was  probably  a  strait  connecting  the  Sebas- 
ticook  bay  with  the  open  sea  and  if  so  would  be  swept  by  powerM 
tidal  currents.  The  kame  crosses  a  low  col  and  extends  in  nearly  a 
straight  line  to  the  Sheepscot  river  near  Week's  Mills,  where  it  expands 
into  broad  sand  and  gravel  plains  partly  overlain  by  the  non-fossil- 
iferous  marine  clays.  From  here  an  hiterrupted  series  of  gravels 
extends  down  the  Sheepscot  to  join  the  main  kame  in  Whitefield. 

Length  20  miles. 

XYIII.     Eastern  Kennebec  Valley  System. 

A  series  of  kames  begins  abruptly  at  Somerset  Mills,  and  is  a  well 
defined  system  as  far  south  as  the  head  of  Swan  Island.  Its  course 
lies  near  the  Kennebec  River,  which  it  several  times  crosses.  In 
Fairfield,  Waterville  and  Gardiner  it  is  for  the  most  part  on  the 
western  side  of  the  river,  in  Yassalboro  and  Dresden  on  the  eastern, 
while  in  Augusta  and  Hallowell  it  expanded  into  a  series  of  parallel 
and  interrupted  ridges,  a  part  of  which  lie  on  each  side  of  the  river. 
South  of  Dresden  the  system  is  represented  by  only  a  few  occasional 
ridges  which  thus  far  have  been  traced  to  Abagadassett  Point  in 
Merrymeeting  Bay.  Probably  the  course  of  the  system  here  fol- 
lowed the  river,  and  the  gravels  have  been  in  great  part  washed 
away.  Many  sections  along  the  course  of  the  kame  show  marine 
sands  and  clays  overlying  the  kame. 

Length  50  miles. 

XVIU  m.    Canaan  —  Clinton  Kame. 

Nowhere  a  large  ridge.  Is  quite  discontinuous  north  of  Canaan, 
and  south-west  of  Clinton,  where  it  seems  to  have  been  almost 
wholly  washed  away  by  the  Sebastioook  river.  It  probably  joined 
XVIII  at  Winslow.  Korth  of  Clinton  this  series  well  displays  the 
action  of  the  sea  upon  the  Kames.    Length  16  miles. 
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XVIII  X.     Mayfield  —  Brighton  Eames. 

A  broken  series  of  short  kames  is  found  in  the  western  part  of 
Blanchard,  and  extends  through  Mayfield  into  Brighton.  The  con- 
nection would  be  easy  between  here  and  XVIII  at  Somerset  MIUb 
by  the  valleys  of  the  Wesserrunsett  and  Kennebec,  but  thus  far  the 
connection  cannot  with  certainty  be  traced. 
Length  8  miles. 

XIX.    Upper  Kennebec  Valley  System. 

We  have  here  weU  displayed  the  destructive  effects  of  the  streams 
of  the  valley-drift  period    upon  the    kames.      A  series  of  gravel 
ridges  is  found  along  the  Kennebec  Valley  from  near  the  Forks  to 
Embden.    Most  of  these  are  ridges  of  erosion,  that  is,  portions  of 
the  old  flood  plain,  the  river  having  cut  deep  channels,  first  on  one 
side  and  then  on  the  other  of  these  ridges.     Generally  the  aban- 
doned channels  are  partly  filled  up,  but  there  are  a  number  of  places 
where  the  old  channel  is  still  of  its  original  depth,  and  here  will  be 
found  a  lakelet.    Sections  displayed  where  the  river  meanders  firom 
one  side  of  the  valley  toward  the  otlier  show  that  there  is  a  belt  of 
gravel  and  pebbles  along  the  axis  of  the  valley  bordered  on  both 
sides  by  finer  sediments.    The  abruptness  of  the  transition  firom  the 
coarser  to  the  finer  deposits,  which  is  seen  in  some  places,  makes  it 
probable  that  these  central  ridges  are  formed  from  the  gravel  of  a 
kame,  which  was  for   the  greater  part  re-classified   by  the   river 
during  the  Valley  Drift  period;  at   least   that  there  was  a  kame 
toward  the  north.    Toward  the  south  the  sections  are  not  conclusive. 
I  doubtfully  mark  this  central  belt  of  gravel  as  re-classified  kame  as 
far  south  as  Embden,  a  distance  of  about  35  miles. 
XIX  m.    Parlin  Pond  Kame. 

A  kame  nearly  one  mile  in  length.     May  have  been  deposited  by 
currents  flowing  either  north  or  south. 
XIX  n.    Kibby  Stream  Kame. 

Length  about  four  miles  along  Kibby  Stream,  a  tributary  of  Spen- 
cer Stream.    The  latter  flows  into  Dead  River  near  Grand  Falls. 
XIX  o.    Dead  River  —  Jerusalem  Kame. 

Extends  along  a  low  pass  southwards  from  the  great  bend  of  the 
Dead  River  and  past  the  eastern  base  of  Mt.  Bigelow.  It  disappears 
near  the  divide  between  Dead  River  and  Carrabasset  waters,  but  the 
extensive  plains  of  sand  and  gravel  found  in  the  valley  of  the  latter 
stream  above  Kingfield  were  probably  in  part  a  continuation  of  this 
system.    But  here,  as  well  as  at  the  great  plains  about  North  New 
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Portland,  and  in  numerous  other  valleys  in  the  mountains,  the  origi- 
nal kames  have  been  largely  washed  away  and  re-classified  as  valley 
drift.  The  latest  explorations  of  the  writer  point  toward  the  class!- 
cation  of  the  kames  here  included  with  sy^stem  XIX  as  distinct 
kames  rather  than  as  branches  of  one  system,  as  they  are  here  pro- 
visionally classified.     Length,  5  miles. 

XIX  p.     Stratton  Brook  Kame. 

Extends  for  about  three  miles  along  Stratton  Brook,  four  miles 
from  Eustis,  and  near  the  road  from  Eustb  to  Kingsfield.  From  it 
a  low  pass  reaches  south-eastward ;  so  that  it  is  probable  that  the 
streams  which  deposited  XlXn,  XIXo,  and  XIXp  united  in  the 
valley  of  the  Carrabassett. 

XIX  p  X.  A  kame  three  miles  long  is  reported  near  the  divide 
between  Arnold  River,  a  tributary  of  the  Chaudiere,  and  the  Dead 
River  above  Chain  Lakes. 

XIX  q.    Anson  —  Madison  Kame. 

Extends  from  near  the  Carrabassett  River  in  the  western  part  of 
Anson  south  and  easterly  through  a  low  pass  to  the  Kennebec  River . 
As  kame-plains,  it  crosses  into  Madison  not  far  from  the  mouth  of 
Sandy  River. 

Length  about  10  miles. 

XIX  r.    Norridgewock  —  Sidney  Kame. 

Extends  from  near  Norridgewock  through  Smithfield  and  Bel- 
grade, ending  in  a  plexus  of  ridges  at  Sidney  Plains,  or  possibly 
connecting  with  a  short  kame  in  Manchester.    Length  20  miles. 

XIX  r  a.    Kame  in  Smithfield  two  miles  long. 

XIX  r  b.    Mercer  —  Belgrade  Kame. 

Length  about  eight  miles  from  Belgrade  Great  Pond,  where  it 
joins  XlXr,  to  within  two  miles  of  Mercer  village.  Follows  a  low 
pass  along  the  east  base  of  Hampshire  Hill. 

The  above  mentioned  branches  of  system  XIX  are  connected  by 
continuous  lines  of  low  valleys,  and  hence  would  naturally  belong  to 
the  same  system,  if  formed  contemporaneously.  Further  investiga- 
tions may  show  that  they  are  distinct  kames,  and  they  are  only 
provisionally  marked  as  parts  of  one  system. 

XX.     Chester vi He  —  Leeds  System. 

Extends  from  near  Chesterville  Mills,  through  a  low  pass  at 
Twelve  Corners,  and  thence  through  East  Livermore  into  Leeds, 
where  it  spreads  into  extensive  plains.  For  all  this  distance  it  is 
bordered  and  in  part  covered  by  non-fossiliferous  clays  or  sands.     A 
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ridge  about  one-half  a  mile  south-west  of  Leeds  Junction  appean  to 
belong  to  this  system.  Along  Sabattus  Lake  the  gravels,  if  they 
are  there,  are  covered  by  the  clays.  Near  the  south  end  of  Sa- 
battus Lake  a  large  ridge  begins  quite  suddenly  and  within  a  mile 
expands  into  a  plain  three-fourths  of  a  mile  in  diameter,  flat  topped, 
and  a  solid  mass  of  sand  and  gravel,  except  near  one  edge  where 
are  a  few  funnels  and  lakelets.  This  plain  is  bordered  by  high, 
steep  slopes  on  all  sides,  or  would  be  but  for  the  clays  which  plainly 
overlie  the  gravels,  and  in  some  places  come  to  near  the  top  of  the 
plain.  Then  after  a  break  of  two  or  three  miles  there  is  another 
arge  ridge  perhaps  one  mile  in  length.  Then  comes  another  break 
of  one-half  a  mile  in  the  series,  and  then  a  high  and  broad  ridge 
about  one-half  a  mile  long,  and  116  feet  by  aneroid  above  the  sur- 
rounding clay,  and  as  the  clay  is  quite  deep  in  the  vicinity,  the  ridge 
is  probably  140  feet  above  the  till.  This  ridge  is  situated  near  Lis- 
bon village.  From  here  kame  gravels  are  found  at  intervals  along 
the  Androscoggin  River,  as  far  east  as  the  mouth  of  Little  River, 
where  the  river  system  is  re-inforced  by  a  local  system  which  has 
come  down  the  Little  River  valley  from  the  direction  of  Litchfield. 
The  sand  plains  of  Brunswick  and  vicinity  are  of  marine  deposition, 
though  the  material  may  have  originally  been  brought  down  by  thi; 
kame-stream.  In  view  of  the  long  break  in  the  system  south  ot 
Leeds  Junction,  I  provisionally  mark  the  main  kame  as  reaching 
to  Leeds,  and  the  series  of  ridges  found  along  the  Sabattus  and 
Androscoggin  valleys  as  a  probable  continuation.  The  size  of  this 
system  in  Chesterville  demands  a  large  supply  of  water,  and  prob- 
ably a  kame-stream  ran  down  the  Sandy  River  valley.  If  so,  its 
gravels  have  been  almost  wholly  re-classified  into  valley  drift  by 
the  river,  which  is  subject  to  violent  floods,  there  being  very  few 
lakes  or  ponds  in  the  valley.  A  low  pass  reaches  from  Rangeley 
Lake  south-eastward  to  Phillips,  but  I  could  find  no  signs  of  any 
great  overflow  that  way.  Length  from  Chesterville  to  Lisbon,  65 
miles. 

XX  a.    Winthrop  —  Leeds  Karnes. 

An  interrupted  series  of  small  ridges  reaches  from  Leeds  Junction 
to  Winthrop  village  where  it  seems  to  run  into  Lake  Maranocook 
Six  miles  to  the  north  in  Readfield  a  kame  emerges  from  the  lake  and 
extends  northward  for  one  and  a  half  miles.  Probably  the  series 
extends  under  the  lake.  Length  from  Winthrop  to  Leeds  12  miles. 
A  short  kame  is  found  a  little  east  of  Mt  Vernon  village,  another 
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near  West  Winthrop,  and  another  in  the  town  of  Jay,  all  of  which 
may  be  tributaries  of  this  system. 

XXI.  Freeport  System.  ' 

An  interrupted  series  of  ridges  extending  from  the  south-east  cor- 
ner of  Durham  to  the  village  of  Freeport  and  perhaps  forther  south. 
On  the  north  this  system  begins  near  the  south  brow  of  a  pretty  high 
range  of  granite  and  the  kame  is  a  broad  ridge  of  sub-angular  frag- 
ments of  granite  and  is  of  morainal  aspect.  Near  Freeport  the  gravel 
is  entirely  covered  by  the  Champlain  clays.    Length  about  five  miles. 

XXI  X  or  XXII  X.     Androscoggin  River  Kames. 

Occasional  short  kames  are  found  near  the  Androscoggin  River 
from  Livermore  Falls  southwards.  The  system  is  quite  distinct  from 
near  the  north  line  of  Auburn  through  Lewiston  to  within  three  miles 
of  S.  W.  Bend,  Durham,  and  perhaps  farther.  It  is  here  either  a 
very  zigzag  series  of  short  ridges  separated  by  gaps  of  from  one 
fourth  of  a  tnile  to  one  mile  in  length,  or  more  probably  consists  of 
two  or  more  lines  of  ridges,  part  lying  on  one  side  of  the  river  and  a 
part  on  the  other.  This  is  a  difficult  series  to  trace,  as  it  has  been 
greatly  modified  both  by  the  river  and  the  sea,  and  has  oflen  been 
wholly  or  in  part  covered  by  valley  drift  or  by  marine  sands  and 
clays.    Length  10  or  more  miles. 

XXII.  Canton  —  Auburn  System. 

This  series  begins  near  Canton  Point  on  the  Androscoggin  River 
and  extends  southwards  through  a  low  pass  to  Livermore  Village  and 
North  Turner,  then  as  a  broad  series  of  plains  through  Turner  to 
near  the  north  line  of  Auburn,  and  then  interruptedly  past  Lake 
Auburn  and  Taylor  Pond  to  near  the  Little  Androscoggin  River,  and 
possibly  at  one  time  it  connected  with  XXIV  in  Poland.  This  great 
kame-stream  drained  an  extensive  area  above  Canion  and  a  few 
ridges  found  in  that  direction  in  the  Androscoggin  valley  may  be  a 
northern  connection  of  the  systeih. 

Length  about  SO  miles. 

XXIU.    Buckfield  —  West  Minot  System. 

Extends  along  a  low  pass  from  Buckfield  southward  through  West 
Minot  to  the  Little  Androscoggin  River  about  one  and  a  half  miles 
east  of  Mechanic  Falls,  and  spreads  into  a  plain  which  reaches  south- 
easterly to  near  Lewiston  Junction  on  the  Grand  Trunk  Railway. 
These  gravels  have  been  greatly  modified  by  the  sea.  North  of 
Buckfield,  kame  gravels  extend  for  three  or  more  miles  in  the  valley 
of  the  east  branch  of  20  Mile  River,  and  are  found  at  intervals  along 
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the  railroad  toward  Canton,  possibly  extending  to  tbe  Androscoggin 
River. 

Length  15  or  more  miles. 

XXIII  a.     Sumner  —  Buckfield  Kame. 

Found  along  the  yaUey  of  the  west  branch  of  the  20  Mile  River. 
It  is  doubtful  whether  this  is  the  main  kame,  or  that  along  the  east 
branch  of  this  river. 

Length  6  miles. 

XXIV.    Androscoggin  Lakes  —  Portland  System. 

This  series  of  gravels  was  deposited  by  one  of  the  largest  Eame 
rivers  in  the  state.     The  waters  of  the  upper  Androscoggin  lake  region 
united  in  one  grand  stream  which  flowed  from  Lake  Welokenneba- 
cook  southward  through  a  very  low  pass  and  down  the  valley  of 
Black  Brook  and  Ellis  River.     This  Black  Brook  pass  is  bordered 
by  cli£Ps  many  hundred  feet  in  height  and  forms  a  natural  gateway 
through  the  mountain  range  which  borders  the  lake  region  on  the 
south.    There  are  three  other  low  passes  through  this  range  but  I  can 
find  no  proof  of  any  extensive  overflow  except  by  this.    From  Rum- 
ford  Point  the  course  of  the  kame  is  up  the  valley  of  the  West 
Branch  of  the  Concord  River  and  through  alow  pass  in  Woodstock, to 
Bryant's  Pond.    In  this  part  of  its  course  it  is  called  the  Whales- 
back.    It  follows  the  valley  of  the  Little  Androscoggin  to  Oxford, 
where  the  river  turns  to  the  eastward,  while  the  kames  keep  straight 
on  southward  through  Poland,  New  Gloucester  and  Gray,  here  being 
a  series  of  reticulated  kame-plains.    Northward  from  Walnut  Hill 
Church  there  is  a  break  in  tbe  system  of  a  mile  or  a  mile  and  a  half. 
A  broad  ridge  or  solid  plain  extends  from  a  little  north  of  Walnut 
Hill  to  Cumberland  Centre,  where  is  another  break  of  three-fourths 
of  a  mile  in  the  system,  and  then  another  broad  ridge  reaches  nearly 
to  the  Presumpscot  River  in  Falmouth.     Here  is  another  break  near 
the  river.    Not  far  south  of  the  Presumpscot  three  ridges  begin  and 
reach  southward  to  Stevens  Plain,  Westbrook,  with  some  short  inter- 
ruptions.   Here  is  another  gap  of  about  two  miles  and  then  we  find 
extensive  gravel  bars,  one  on  Bramhall  Hill  and  another  on  Munjoy 
Hill,  Portland.     South  of  Portland  is  a  gap  in  the  series  for  nearly 
one  mile  and  then  begins  an  interrupted  series  of  ridges  which 
reaches  into  Scarboro,  and  perhaps  to  Old  Orchard.    From  the  Pre- 
sumpscot  south  the  gravels  are  arranged  in  two  or  more  par^lel 
lines  of  broad  ridges  or  plains.    In  the  jaws  of  the. Black  Brook 
Pass  and  on  the  down  slopes  of  that  stream  and  of  the  Ellis  there  are 
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several  long  gaps  in  the  system;  on  the  up  slope  from  Rumford  to 
Milton  the  kame  is  continuoas  and  composed  of  sand  and  fine  gravel; 
near  the  col  of  the  Woodstock  Pass  all  but  the  coarsest  material  is 
washed  away,  and  the  pebbles  are  beautifully  rounded,  some  being 
two,  three,  and  even  four  feet  in  diameter  and  many  of  them  almost 
spherical;  and  this  is  the  characteristic  of  the  kame  as  far  as  South 
Paris.  Here  it  expands  into  plains,,  which  are  for  the  most  part  re- 
ticulated as  far  south  as  Gray,  where  they  take  the  form  of  discon- 
nected ridges  or  solid  plains  as  before  described. 
Length  about  105  miles. 
XXIV  X.    Eennebago  Eames. 

These  are  reported  by  Mr.  Huntington,  of  the  N.  H.  Geol.  Survey, 
as  found  in  the-  Eennebago  valley  about  twelve  miles  north  of  Lake 
Mooselocmaguntic.     Connections  obscure. 
XXIV  a.     Andover  Gravels. 

The  sand  and  gravel  plains  about  Andover  village  were  brought 
down  from  the  valleys  of  the  West  Branch  of  £lli8  River,  and  of 
Sawyer  Brook.    Part  of  these  gravels  are  of  kame  origin. 
Length  about  10  miles. 
XXIV  b.    Locke's  Mills  Eames. 

An  interrupted  series  of  kames  extends  from  Bryant's  Pond  to 
Locke's  Mills.  At  this  point  two  kame-streams  joined,  one  coming 
from  Bethel,  the  other  from  the  direction  of  Bean's  Corner  and  Bear 
River,  but  kames  cannot  be  traced  far  in  either  direction  before  they 
are  lost  in  abundant  valley  drift. 
Length  8  miles. 

XXIV  m.  West  Cumberland  Eame- Plains. 
A  broad  rounded  plain  of  gravel  is  found  at  West  Cumberland, 
and  from  thence  a  series  of  plains,  obscurely  reticulated,  and  from 
one  half  mile  to  one  and  one  half  miles  broad,  extends  westward  for 
about  four  miles.  The  stream  which  deposited  the  western  por- 
tion of  these  plains  came  down  a  valley  which  extends  to  Gray  vil- 
lage, and  hence  these  West  Cumberland  plains  may  be  a  delta  of 
System  XXIV.  The  eastern  part  of  the  plains  may  have  been  thrown 
out  by  XXIV  along  a  low  pass  lying  just  to  the  west  of  Walnut  Hill* 
XXV.    Casco  —  Windham  System. 

So  far  as  now  known  this  system  begins  in  Casco  in  a  low  pass 
which  forms  the  divide  between  Thompson  and  Rattlesnake  Ponds. 
It  passes  through  and  under  the  latter  named  pond,  as  well  as  Panther 
Pond,  and  thence  as  a  broadening  series  of  kame  plains  to  Raymond 
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and  North  Windham.  It  then  developes  a  double  line  of  discontin- 
nous  plains  and  ridges  extending  southward  through  ihe  western 
part  of  Windham  and  across  Gorham  into  Scarboro.  Systems  XXIV, 
XXV,  XXVI  and  XXVII  all  meet  in  the  vicinity  of  Saco  and 
Scarboro,  and  it  is  difficult  in  that  region  to  distinguish  betweoi 
them. 

Length  of  system  about  SO  miles. 

XXVI.    Bethel  —  Saco  River  System. 

This  extends  from  the  Androscoggin  Valley  in  BeUiel,  down  the 
valley  of  Crooked  River,  expanding  into  kame-plains  south  of  Water- 
ford.  At  the  mouth  of  Crooked  River,  the  distinction  between  the 
kames  and  the  valley  drift  is  well  defined.  The  river,  where  it  flows 
into  Sebago  Lake,  has  filled  up  the  lake  for  a  long  distance  with  a 
delta  of  valley  drift,  and  all  river  deposits  must  always  have  gone  the 
same  way, —  straight  ahead  into  the  lake.  A  series  of  reticulated 
ridges  leaves  the  valley  proper  and  runs  south-westerly  past  the 
foot  of  the  so  called  Bay  of  Naples  and  disappears  in  the  deep  bay 
which  forms  the  north-west  angle  of  the  lake.  This  bay  is  credi- 
bly reported  as  four  hundred  feet  deep,  and  as  the  lake  is  two  hun- 
dred and  forty-seven  feet  above  the  sea,  it  must  therefore  occupy 
a  true  rock  basin.  Two  or  three  miles  from  where  they  run  into 
the  lake  the  kame-plains  reappear,  not  far  north  of  the  mouth  of 
North-west  River,  and  as  a  broadening  series  continue  along  the 
west  shore  of  the  lake  and  thence  along  the  east  side  of  the  Saco 
River  to  Buxton  or  beyond.  Near  the  south  end  of  Sebago  Lake, 
this  system  sent  off  a  tongue  of  kame-plains  south-easterly  into  Stan- 
dish,  which  plains  end  on  the  east  in  a  steep  blufi*  beyond  which  is 
ordinary  till.  These  plains  formed  a  dam  across  the  old  channel  of 
the  Presumpscot,  which  ran  in  a  straight  Mne  from  the  present  foot  of 
the  lake  south-easterly  to  near  Saccarappa,  and  they  forced  the  river 
to  its  present  outlet,  which  is  seven  miles  to  the  north-east  of  the  foot 
of  the  lake.  The  level  of  the  lake  is  at  least  one  hundred  feet  higher 
than  it  would  be  but  for  this  dam. 

Length  65  miles. 

XXVI  a.    Naples  Kame. 

This  extends  from  near  Sebago  Lake  northward  along  the  west 
side  of  the  '*  Bay  of  Naples ''  or  Brandy  Pond.  About  one  mile  north 
of  Naples  Landing  it  runs  into  Long  Pond  and  can  be  traced  at 
intervals  in  the  lake  as  far  north  as  Bridgton  Landing. 

Length  18  miles. 
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XXV n.    Fryebiuig  —  Saoo  Riyer  System. 

An  extensive  series  of  kame-plains  reaches  from  near  Fryeburg 
Village  nearly  east  to  the  Saco  River  and  borders  the  valley  for  many 
miles  below  there.  Some  of  the  high  level  gravels  in  Fryebarg  were 
deposited  by  currents  coming  from  the  direction  of  Conway.  There 
are  a  few  signs  of  kame-streams  converging  from  the  north  in  the 
wide  Fryebarg  Basin,  but  there  seems  to  have  been  no  overflow  that 
way  from  the  Androscoggin  Valley.  This  system  receives  a  few  small 
branches  from  the  north  at  various  points  below  Fryeburg,  which  are 
not  yet  mapped. 

Length,  about  40  miles. 

XXVIII.    Conway  —  Ossipee  —  Mousam  System. 

A  large  part  of  this  great  system  lies  in  New  Hampshire  and  has 
been  described  by  Mr.  Warren  Upham  in  the  Geological  Reports  of 
that  State.  In  New  Hampshire  it  extends  from  Conway  past  Ossipee 
Pond  to  Balch's  Pond  in  Wakefield.  In  Maine  the  system  has  bor^ 
dered  both  the  Great  and  little  Ossipee  Rivers  with  abundant  kame- 
plains  which  reach  as  far  east  as  Cornish  and  Limerick.  The  main 
outlet  was  southward  finom  Balch's  Pond  down  the  Mousam  Valley^ 
past  Springvale  into  Wells.  For  many  miles  this  system  consists  of 
reticulated  plains  from  one-half  mile  to  four  miles  wide,  and  of  great 
depth. 

Length  from  Conway  to  Wells,  55  miles. 

XXVIII  a.    Ossi pee — Cornish  -^  Xennebunk  Kame-Pla  ins. 

A  broad  series  of  reticulated  plains  extends  from  Ossipee  Lake 
eastward  along  the  valley  of  the  Great  Ossipee  River.  A  little  west 
of  Cornish  these  plains  turn  abruptly  southward  through  Cornish, 
Limerick,  Waterboro  and  Alfred  to  Kennebunk,  following  a  line  of 
low  valleys. 

•Length,  about  50  miles. 

XXVIII  aa.    Central  Parsonsfield  ->  Alfred  Kame-Plains. 

The  last  named  series  gives  off  a  connected  series  which  leaves  it 
in  the  Great  Ossipee  Valley,  passes  southward  along  low  passes 
through  Central  Parsonfield  and  the  north-east  comer  of  Shapleigh 
to  rejoin  the  same  series  near  Alfred  Village. 

Length,  about  85  miles. 

XXVm  ab.     West  Parsonsfield  Series. 

Another  series  of  reticulated  plains  leaves  the  Great  Ossipee  Val- 
ley and  extends  southward  along  a  low  valley  which  is  not  far  from 
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the  State  line.  It  joins  the  main  system  not  far  from  Balch's 
Pond. 

Length,  abont  10  miles. 

XXVJUl  b.    Little  Ossipee  Kame-Flains. 

These  extend  eastward  from  the  main  system  in  Shapleigh  to  meet 
XXym  a  sonth  of  Limerick.  Length  fiye  miles.  Near  North 
Shapleigh,  in  the  angle  between  these  plains  and  those  extending 
down  the  Mousam,  is  a  flat  plain  of  fine  sand.  It  seems  to  mark  the 
site  of  a  lake  whose  barriers  on  three  sides  were  the  'kame-plains, 
assisted  perhaps  by  the  ice,  while  a  range  of  hills  is  on  the  remain- 
ing side.  Although  the  kame  sptems  found  in  lee  of  the  White 
Mountains  are  not  so  long  as  those  in  the  eastern  part  of  the 
State,  jet  the  amount  of  classified  materia]  found  in  them  is  vastly- 
greater.    This  system  unmistakably  branches  like  a  river  at  its  delta. 

XXIX.  Acton  —  Wells  System. 

Near  the  top  of  a  granitic  range  and  about  one  mile  north  of  South 
Acton,  two  ridges  begin  within  a  short  distance  of  each  other  and 
run  southward  by  quite  different  courses,  one  keeping  in  a  valley  that 
leads  eastward  into  the  Mousam,  and  soon  leaving  it  and  making  its 
way  southward  over  a  low  col  and  along  a  low  valley,  the  other  zig- 
zagging along  the  top  and  sides  of  a  hill  one  hundred  or  more  feet 
above  it.  They  soon  unite  with  a  third  small  ridge  and  together  ex- 
tend through  the  eastern  part  of  Lebanon,  and  through  North  Ber- 
wick into  Wells.  From  Lebanon  south,  the  system  takes  the  form  of 
reticulated  plains.  A  large  ridge  in  Wells  which  re-curves  north- 
eastward and  is  known  as  Maryland  Ridge  may  belong  to  this  sys- 
tem or  to  XXVin  or  to  both.  The  plains  of  this  system  and 
XXYin  seem  to  unite  not  far  north  of  North  Berwick  Village.  A 
few  ridges  south  of  Garvin's  Pond  may  form  a  northern  extension  of 
this  series  but  the  connection  is  obscure.  In  Acton  the  gravel  of  this 
system  is  very  angular,  most  of  it  showing  hardly  any  signs  of  water 
wear,  although  plainly  classified  by  water. 

Length  28  miles. 

XXX.  West  Lebanon  System. 

£xtends  from  North-east  Pond  along  a  low  pass  through  the  west- 
em  part  of  Lebanon,  throwing  out  scattered  plains  in  various  direc- 
tions*   Not  fully  explored.    May  extend  to  Berwick. 

Length  perhaps  8  miles. 

XXXI.  East  Rochester — Dover  System. 

A  series  of  kames  begins  in  the  valley  of  Salmon  Falls  River  not 
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far  north  of  East  Rochester.    It  crosses  from  the  eastern  to  the  west- 
em  side  of  the  river  at  East  Rochester,  and  from  there  the  series  is 
said  to  be  nearly  continuous  to  Dover,  N.  H. 
Length  10  or  more  miles. 

TOPOOBAPHICAL  RELATIONS  OF  THE  EaMES  IN  MaINE. 

The  kames  are  found  at  all  elevations  above  the  sea  up  to  about 
1,600  feet.  At  its  north  end  System  IT  is  about  900  feet  above  tide 
water,  and  on  the  south  it  probably  runs  into  the  sea.  It  forms  two 
series  of  kame-plains,  one  on  the  Tomah  Stream  at  an  elevation  of 
about  350  feet,  and  one  at  Meddybemps  Lake  at  250  feet.  Systems 
Vni  and  IX,  north  end  about  700  feet;  middle  about  300;  south  end 
Deblois  Plains,  200  to  800.  System  X,  north  end  1046;  south  end 
in  Penobscot  Bay.  System  XXIY,  north  end  about  1,600;  on  the 
south  it  ends  in  the  plains  near  Scarboro  and  runs  into  the  sea.  Short 
systems  like  XIV  are  but  little  higher  on  the  north  than  at  the  south 
end.  Almost  all  the  kame-plains  of  the  State  are  at  elevations  of  300 
feet  above  the  sea  or  less,  though  a  few  approach  600.  These  plains 
are  only  found  in  wide  valleys  or  in  level  regions. 

Only  in  a  few  cases  is  there  any  sign  of  the  kames  being  deflected 
by  hills  less  than  one  hundred  feet  high.  They  freely  cross  low 
transverse  hills,  even  when  a  little  deflection  would  give  them  a 
course  through  a  valley.  Apparently  the  minor  details  of  the  courses 
of  the  kames  were  determined  by  the  local  features  of  the  glacier 
itself;  and  these  latter  bore  no  invariable  relationship  to  the  small 
elevations  or  depressions  of  the  underlying  land  surface.  Many  times 
I  have  thought  I  saw  some  such  relationship  and  then  perhaps  not 
five  miles  away  would  be  found  exactly  the  opposite.  But  there  is 
one  relationship  of  the  kames  to  topography  which  is,  so  far  as  I  have 
yet  observed,  invariable.  No  instance  is  known  of  a  kame  crossing 
any  hill  where,  coming  from  the  north,  one  would  have  to  rise  more 
than  about  two  hundred  feet  in  crossing  it.  Hence  the  kames  never 
penetrate  the  high  east  and  west  ranges  with  which  the  state  abounds 
except  by  low  passes.  This  may  not  be  the  lowest  or  most  direct  valley 
and  very  often  is  not  the  line  of  natural  drainage.  In  fact  the  courses 
of  the  kames  are  curiously  arbitrary,  if  only  the  present  surface  fea- 
tures of  the  country  are  considered.  In  general  their  courses  are  not 
deflected  east  or  west  by  the  hills  nearly  so  much  as  are  the  streams 
of  to-day.    For  instance,  IX  crosses  the  Penobscot  in  Medway,  and 
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then  goes  south  hy  a  more  direct  route  than  that  of  the  riverf  crossing 
it  again  at  S.  Lincoln.  This  same  kame  runs  lengthwise  of  the  val- 
leys of  six  streams  and  crosses  the  valleys  of  six  or  seven.  At  the 
mouth  of  Aybol  Stream  IX  b  leaves  the  Penobscot,  there  trending 
south-easterly,  and  goes  about  twenty  miles  eastward,  part  of  the  way 
even  north-eastward,  and  then  turning  south,  it  crosses  the  Penob- 
scot near  the  mouth  of  the  Millinockett  Stream,  a  route  somewhat 
longer  than  one  along  the  Penobscot.  From  this  point  the  kame  has 
greatly  the  advantage  in  directness  of  course  over  the  river.  The 
latter  makes  a  long  detour  eastward  to  Mattawamkeag,  while  the 
kame  runs  nearly  south,  crosses  the  Piscataquis,  and  then  the 
Penobscot  again  near  the  north  line  of  Argyle.  It  also  runs  length- 
wise of  the  valleys  of  five  streams.  The  reason  these  kames^  run 
lengthwise  of  the  valleys  of  so  many  streams  is  that  they  follow  up  a 
stream  to  its  head,  cross  a  low  col,  and  then  run  down  a  valley  slop- 
ing in  the  opi>osite  direction*  None  of  these  cols,  however,  are  more 
than  two  hundred,  in  one  or  two  cases  perhaps  two  hundred  and  fifly 
feet  above  the  valley  lying  to  the  north.  Many  other  instances  might 
be  given  where  a  kame  leaves  a  valley  and  afterward  rejoins  it,  nota- 
bly XI  and  XXIV. 

No  instance  is  known  where  a  kame,  after  entering  a  valley  bor- 
dered by  hills  more  than  two  hundred  feet  high,  has  left  it,  however 
crooked  may  be  the  valley.  Usually  when  in  a  broad  south-east  val- 
ley, they  do  not  leave  it,  even  when  the  bordering  hills  are  consid- 
erably lower  than  two  hundred  feet. 

The  practical  application  of  these  principles  is  obvious.  Latterly 
my  methods  of  exploration  have  been  largely  topographical.  The 
first  and  usually  the  chief  part  of  the  problem,  is  to  determine  where 
are  the  low  passes.  Often  a  reconnoissance  of  a  few  minutes  from 
some  sightly  place  will  reveal  more  than  the  explorer  could  gain  by 
hours  and  sometimes  by  days  of  marching,  especially  in  the  wilder- 
ness. In  a  level  region  there  is  no  means  of  foretelling  the  course  of 
a  kame,  but  in  i^  hilly  or  mountainous  country  this  un&iling  relation- 
ship Jt>etween  the  kames  and  low  passes  is  ,of  inestimable  service  to 
the  explorer.  For  there  are  gaps  in  all  long  kames  where  they 
wholly  or  for  the  most  part  disappear,  and  one  would  hardly  know 
where  to  look  for  the  continuation,  except  for  some  such  topographi- 
cal guide. 

At  their  northern  extremities  the  kames  invariably  originate  in 
places  £ftvorable  for  the  collection  of  a  lai^e  amount  of  water,  either 
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in  level  plains,  or  on  broad  slopes,  or  near  the  top  of  a  low  divide, 
where  we  ma/  suppose  they  drained  the  country  to  the  northward. 
They  originate  in  lee  of  a  mountain  only  when  a  drainage  basin  lies 
there.  The  larger  is  the  drainage  basin  in  which  a  kaine  originates, 
the  larger,  in  general,  has  been  the  flow  of  water,  as  is  shown  by  the 
amount  and  kind  of  material  transported,  etc.  In  this  respect  they 
exactly  correspond  with  ordinary  streams  of  water. 

The  fact  that  the  kames  penetrate  our  hilly  regions  only  along  low 
passes  makes  the  kames  seem  to  have  a  special  fondness  for  low  and 
level  regions.  But  kames,  when  crossing  hills,  or  when  near  the 
height  of  divides,  or  in  narrow  passes,  or  on  steep  down  slopes  com- 
monly disappear,  wholly  or  for  the  most  part,  while  they  are  lai^est  on 
level  ground  or  on  up  slopes.  This  makes  the  conspicuous  kames  ap- 
pear more  frequently  in  level  and  swampy  regions,  whil^  on  the 
steeper  and  rougher  ground  the  kames  may  consist  of  only  an  occa- 
sional bed  of  gravel  or  a  few  scattered  pebbles.  Obviously,  however, 
a  little  dome  of  gravel  or  rounded  pebbles  in  a  place  where  no  mod- 
em stream  could  have  deposited  or  rounded  them,  is  as  truly  an 
organic  part  of  the  kame  as  those  parts  where  it  appears  as  a  lai^ 
ridge  —  providing  the  gravel  or  pebbles  are  found  along  a  line  of 
probable  overflow.  And  the  evidence  would  be  complete,  if,  after 
tracing  a  broken  series  of  water-washed  materials  in  this  way,  we 
should  presently  come  upon  a  well  developed  kame  keeping  the  same 
general  direction.  It  is  in  thu  way  that  the  kame  systems  here  de- 
scribed have  been  traced.  All  have  gaps,  but  all  lie  along  continu- 
ous lines  of  valleys  or  over  level  ground,  and  all  are  practicable  lines 
for  railroads. 

When  following  valleys  the  kames  are  sometimes  found  along 
the  axis,  but  more  oflen  they  zigzag  somewhat,  so  that  they  now  ap- 
proach one  side,  and  now  the  other.  Not  seldom  are  they  found  zig- 
zagging  along  the  sloping  sides  of  a  range  of  hills,  sometimes  a  hun- 
dred or  more  feet  above  the  valley,  and  in  such  situations,  if  the  slope 
is  steep,  they  may  appear  much  like  a  terrace,  the  result  of  lateral 
sliding.  No  tendency  to  follow  the  top  of  a  hill  has  yet  been  made 
out.  In  fact,  as  already  stated,  the  only  surface  features  which  seem 
to  invariably  determine  the  location  of  kames,  are  drainage  basins, 
and  hills  more  than  about  two  hundred  feet  high,  measured  on  the 
north.  In  many  instances  kames  cross  the  beds  of  lakes,  sometimes 
for  many  miles,  and  can  be  traced  under  the  water. 
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External  Features  of  Kames. 

The  simplest  form  is  that  of  a  simple  ridge  meandering  like  a  river, 
and  which  may  be  one  hundred  and  even  one  hundred  and  forty  feet 
high,  with  corresponding  variations  in  breadth  and  angle  of  slope. 

They  are  often  broken,  sometimes  owing  to  erosion  by  streams 
since  deposition,  but  more  oflen  the  original  deposit  was  discontina- 
ous.    This  usually  happens  wherever  we  should  naturally  suppose 
that  the  current  of  the  kame-river  was  very  rapid.   A  ridge  fre- 
quently forks  into  two  ridges  which  soon  meet  again  and  enclose  a 
funnel  or  sink,  which  if  it  be  deep  enough,  may  form  a  lakelet  with- 
out a  visible  outlet.     Or  we  may  have  a  system  of  ridges,  connected 
by  cross  ridges,  called  reticulated  ridges  by  Professor  N.  S.  Shaler, 
and  in  this  paper  also  called  a  plexus,  or  kame-plains.    Every  long 
kame  expands  at  some  part  of  its  course,  generally  near  its  south 
end,  into  these  plains.    System  XI  is  an  apparent  exception,  but  the 
plains  of  this  system  are  probably  under  the  sea.     System  XVIII 
also  appears  to  be  an  exception.    In  certain  places  a  kame  expands 
suddenly  into  a  modi6cation  of  the  kame-plain,  in  the  form  of  a 
broad  peak  or  of  a  flat  topped  plam  in  which  there  may  be  a  few 
funnels,  and  which  may  be  one-fourth  of  a  mile  or  more  long  and  as 
much  as  three-fourths  of  a  mile  wide.    To  the  north  and  south  of 
this  plain  or  enlargement,  the   kame  consists  of  only  one  or  two 
ridges  of  ordinary  size,  or  may  disappear  entirely.    The  **  Plain " 
shown  on  the  map  of  Rev.  G.  F.  Wright  as  found  a  little  south- 
west of  Andover,  Mass.,  is  probably  similar  to  the  deposits  here 
described.       In  Maine  they  are  called  **  pinnacles ''   or  M  moun- 
tains "  being  from  forty  to  more  than  one  hundred  feet  higher  than 
the  rest  of  the  kame.    For  an  account  of  somewhat  similar  but  more 
continuous  deposits,  see  description  of  systems  XVII,  XVII  a,  XVIII 
XX  and  XXIV. 

External  Features  of  Kames  which  have  been  under 

THE  Sea. 

The  sea  produced  a  great  change  in  the  physiognomy  of  the  kame, 
at  least  in  exposed  situations.  The  slopes  of  the  kame-  that  has  not 
been  under  the  sea  are  generally  steep,  often  as  steep  as  loose 
materials  will  lie,  and  its  top  often  forms  a  sharp  ridge  or  series  of 
hummocks,  particularly  if  it  be  a  pell-mell  kame.  After  exposure  to 
marine  waves  and  currents  the  kame  was  either  covered  out  of  sight 
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by  marine  clays  or  took  the  form  of  a  rounded  gravel  bar  whose  side 
slopes  approach  the  angle  of  stability  as  shown  by  the  sand  or  gravel 
bar  of  the  coast.  Four  years  ago  this  difference  in  appearance  con- 
vinced the  writer  that  the  kames  were  not  of  marine  origin.  In 
Maine  during  the  Champlain  period  the  sea  stood  between  two  and 
four  hundred  feet  above  its  present  level.  In  valleys  tidal  currents 
passing  back  and  forth  have  sometimes  swept  great  gaps  in  the 
kames,  have  strewn  them  far  and  wide,  or  piled  them  up  in  the  form 
of  bars.  Where  no  modern  surface  stream  has  ever  flowed,  marine 
currents  have  re-classified  a  kame  into  bars  arranged  en  echelon^  that 
is,  obliquely  to  the  kame  but  parallel  to  the  course  of  the  tidal  flow. 
The  meiuiderings  of  kames  have  by  this  means  been  rendered  more 
regular  and  rounded  bars  have  been  left  at  the  uutsides  of  the  angles. 
The  narrower  parts  of  the  ridges  have  usually  suffered  more  degra- 
dation than  the  broad  parts,  whereby  the  latter  oflen  form  **  pinna- 
cles "  of  erosion.  When  the  kame  is  nearly  covered  by  marine  clays, 
a  line  of  these  swells  or  domes  is  oflen  the  only  visible  sign  of  a 
kame.  Where  kame  plains  have  been  under  the  sea  the  funnels  be- 
tween the  ridges  have  been  washed  full  of  sand  or  clay,  and  the  whole 
has  been  reduced  to  a  flat  plain,  bordered  by  sand  plains  derived  from 
the  materials  washed  away  from  the  kame-plains  by  the  waves  and 
currents. 

Internal  Structure  of  the  Kames. 

An  obscure  anticlinal  stratification  is  seen  on  the  surface  and  flanks 
of  all  kames,  caused,  in  the  judgment  of  the  writer,  by  the  sliding 
down  of  their  materials,  partly  while  the  ice  walls  of  the  kame- 
stream  were  melting,  and  partly  under  the  subsequent  actions  of 
rains,  etc. 

1.  The  Pell-mell  Kame,  In  their  interiors  many  kames  are  com- 
posed of  a  very  confused  mass  of  sand,  gravel  and  pebbles,  either  indis- 
criminately mixed  or  with  a  few  faint  traces  of  a  former  stratification. 
Even  in  the  most  confused  mass,  the  majority  of  the  flat  pebbles  are 
usually  placed  horizontally,  which  of  itself  gives  an  obscure  appear- 
ance of  stratification.  This  is  more  marked  where  the  kame  is  com- 
posed of  fine  and  slaty  materials  than  where  composed  of  coarse, 
granitic  debris.  In  general  these  pell-mell  kames  are  more  irregular 
and  hummocky  in  external  form  than  those  which  retain  their  strati- 
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fication.    Wlien  crossing  taransTerse  bills  and  valleyflf  a  kame  is  aom<^ 
times  stratified  on  the  hill  and  only  a  pell-mell  mass  in  the  valley. 

2.  The  Stratified  Kame.  This  is  the  more  common  of  the  two. 
In  many  cases  the  lower  layers  are  of  finer  materials  than  the  upper. 
These  lower  layers  rest  upon  the  lower  till,  but  thus  far  I  cannot  find 
any  deep  channel  cut  in  the  till  In  the  jaws  of  a  few  narrow  passes 
there  is  but  little  till  to  be  found,  and  it  may  have  been  washed  away 
by  the  kame  river,  but  if  so,  not  along  a  well-defined  channel  with 
walls  of  till.  Most  of  the  large  longitudinal  sections  examined  show 
that  ^he  water  flowed  from  north  to  south,  as  attested  by  the  dip  of 
the  lines  of  stratification.  The  peculiarities  of  the  stratification  of 
the  kames  in  Maine,  are  so  similar  to  those  which  have  ,been  al- 
ready well  described  by  observers  on  both  sides  of  the  Atlantic , 
that  no  further  particulars  need  now  be  added. 

For  the  study  of  the  internal  structure  of  the  kame  that  has  been 
under  the  sea  there  are  excellent  facilities  in  Maine,  although  the 
number  of  excavations  and  exposed  sections  is  not  so  great  as  could 
be  desired.  I  have  been  able  to  leam  much  as  to  their  composition 
by  means  of  wells. 

There  was,  first,  the  original  kame,  already  described  as  a  ridge  of 
varying  breadth  and  height,  and  often  with  steep  slopes.  Upon  the 
flanks  of  this,  and  sometimes  completely  covering  it,  are  marine  clays 
which  may  contain  a  quantity  of  gravel  for  some  considerable  dis- 
tance back  "from  the  kame.  Capping  the  whole  is  a  mass  of  strati- 
fied sand  and  gravel  which  is  the  re-classified  top  of  the  original 
kame,  now  strewn  by  the  sea  on  either  flank  and  usaally  covering 
the  clays  on  either  side  for  five  feet  or  more.  The  under  kame  is 
generally  bluish  in  the  color  of  its  materials,  the  upper  brownish. 
The  upper  kame  is  in  great  part  not  a  kame  at  all  but  a  marine 
gravel  bar  capping  the  real  kame  as  well  as  its  bordering  clays.  Oc- 
casionally a  section  shows  a  kame  completely  covered  by  clay,  which 
in  turn  is  overlain  by  an  '*  upper  kame."  Here  I  suppose  the  clay 
was  deposited  over  a  low  place  in  the  kame,  and  the  upper  gravel 
was  washed  there  from  the  higher  parts.  This  longitudinal  trans- 
portation is  fully  proved  by  lines  of  stratification  in  the  upper 
kame.  Upon  the  top  of  the  upper  kame  may  often  be  found  angular 
boulders,  which,  as  stated  elsewhere,  I  refer  in  part  to  stranded  ice 
floes.  The  angular  and  sub-angular  character  often  shown  by  the 
smaller  stones  of  the  upper  kame  indicates  that  much  of  fine  materi-^ 
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al  may  have  been  contribated  by  the  floes.  Kear  Eenduskeag  Til- 
lage in  the  upper  kame  are  found  sand  beds  showing  curved  and  con- 
torted lines  of  stratification  which  dip  50°  and  some  layers  60® 
obliquely  toward  the  centre  of  the  kame.  The  appearance  is  as  if 
here  a  floe  grounded.  In  the  upper  kame  the  stratification  is  arched 
or  combined  with  a  tendency  to  dip  lengthwise  of  the  kame,  showing 
the  action  of  alternating  currents  in  that  direction.  The  evidence  of 
the  marine  origin  of  the  clays  which  overlie  the  kames  is  conclusive. 
Leda,  Mya,  Balanus  and  other  genera  have  been  found  in  the  strati- 
fied and  undisturbed  clay  which  filled  a  low  place  in  a  kame,  and 
directly  on  top  of  the  ridge. 

Materials  of  the  Kames. 

At  the  northern  ends  of  the  kames  the  sand  and  gravel  is  much 
less  worn  and  rounded  than  farther  south.  Some  instances  of  this 
are  given  in  the  descriptions  of  systems  II,  VIII  and  XXIX. 

When  kames  pass  from  a  region  of  one  kind  of  underlying  rock 
into  another  formation,  there  is  a  corresponding  change  in  the  mate- 
rials, as  is  shown  very  clearly  in  the  description  of  system  IX.  The 
facts  show  that  the  drifl  in  the  kames  was  in  general  greater  than  or« 
dinary  glacial  drift.  In  other  words,  kame  drift  is  glacial  drift  plus  a 
variable  amount  of  water  drift.  Occasionally  we  find  large  angular 
boulders  overlying  the  kames,  which  probably  tumbled  down  upon  the 
kame  from  ice  walls,  as  has  been  suggested  by  Mr.  Upham.  These 
may  not  have  been  transported  at  all  from  the  places  where  they  fell. 

The  materials  of  the  kames  differ  much  in  fineness.  In  regions  of 
slate  and  schistose  rocks,  the  kames  are  usually  composed  of  fine 
gravel  or  sand  or  small  pebbles,  while  in  granitic  regions  they  contain 
many  large  pebbles  and  often  present  somewhat  the  appearance  of 
moraines.  The  fineness  of  materials  is  also  greatly  influenced  by  the 
slopes  of  the  region  traversed  by  the  kame,  as  is  shown  in  the  descrip- 
tions of  many  of  the  systems. 

Gekebal  Conclusions. 

The  following  conclusions  in  addition  to  those  already  stated  ap- 
pear to  be  justified  by  the  facts  thus  far  observed  in  Maine.  The 
writer  believes  that  very  much  remains  to  be  discovered  as  to  that 
manifold  problem,  the  behavior  and  history  of  the  great  ice-sheet  of 
eastern  North  America. 
paoosia>iMa8  b.  s.  ».  h.—vol  xx.  30  jult,  1881. 
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Boulders.  Before  the  glacier  came,  the  rocks  were  deeply  broken 
up  and  disintegrated,  and  many  of  the  fragments  were  weathered 
into  rounded  boulders. 

Glacial  Erosion.  Many  facts,  some  of  which  are  referred  to  else- 
where in  the  description  of  the  lower  till,  tend  to  show  that  the  gla- 
cier did  not  greatly  modify  the  relief  forms  of  the  land,  unless  it  be 
near  the  coast.  Almost  the  only  signs  of  sub-glacial  streams  to  be 
found  in  the  state  are  found  near  the  coast,  where  they  have  exca- 
yated  large  pot-holes,  and  may  have  eroded  the  rocks  in  the  valleys. 
The  facts  observed  are  in  favor  of  the  theory  advanced  by  Profes- 
sor W.  H.  Niles  ^  that  glacial  streams  are  more  active  agents  of  ero- 
sion than  the  ice  itself. 

Distribution  and  Size  of  the  Kaues.  If  we  should  stndy 
large  areas  of  country  we  might  find  that  a  difference  in  the  times  of 
melting  of  the  different  parts  of  the  glacier  had  some  effect  on  the 
distribution  of  the  kames.  Within  the  field  of  my  exploration  their 
size  and  distribution  depends  partly  on  the  nature  of  the  under- 
lying rock,  since  that  affects  the  nature  of  the  upper  till;  partly  on  the 
supply  of  water  as  determined  by  the  size  and  positions  of  drainage 
basins;  but  chieffy  upon  slope.  Where  the  slope  was  very  steep  all 
the  kame  material  was  washed  from  the  bed  of  the  kame-streams,  as 
doubtless  happened  in  our  steep  mountain  valleys.  Where  the  gen- 
eral slope  of  the  country  southward  was  very  gentle,  only  the  finer 
material  was  transported.  In  the  St.  John  valley  the  slope  is  north- 
ward or  eastward  and  only  local  gravel  ridges  have  been  found.  Tbe 
slope  of  the  ice  surface  must  be  taken  into  the  account,  as  well  as  that 
of  the  underlying  land.  This  matter  of  slopes  has  probably  been  the 
chief  factor  in  determining  the  distribution  and  size  of  kames  west 
of  New  England.  The  longest  systems  of  kames  may  be  expected 
where  the  glacier  covered  the  longest  down  slopes,  and  most  of  the 
kames  will  probably  be  found  within  one  or  two  hundred  miles  of 
the  terminal  moraine. 

The  Kame-Streams.  In  general  these  streams  flowed  south- 
ward, but  in  the  cases  of  four  short  kames  it  is  not  yet  determined 
which  way  they  flowed.  That  they  were  confined  within  ice  walls 
is  shown  by  the  fact  that  they  cross  hills  and  do  not  follow  the 
lines  of  natural  drainage.  The  map  shows  that  they  branch  like 
rivers.    They  flowed  with  greater  velocity  in  some  parts  of  their 

iProo.  Boston  Soc.  Nat.  Hist.,  xix,  330-336. 
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course  than  in  others^  as  is  shown  by  their  behayior  on  up  and  down 
slopes.  They  meander  Ifke  rivers.  They  run  from  higher  to  lower 
levels:  that  is,  though  the  kames  have  their  local  ups  and  downs  yet 
the  system  as  a  whole  is  higher  on  the  north,  thus  accounting  for  the 
slope  necessary  for  a  stream.  The  ice  surface  probably  had  a  corre- 
sponding slope.  In  short,  I  know  of  no  characteristic  of  an  ordinary 
river  running  in  an  open  channel  which  these  kame-rivers  do  not  seem 
to  have  had. 

The  difference  in  their  rate  of  flow  in  diffeiaent  parts  of  their 
courses  shows  that  they  could  not  have  been  sub-glacial  streams  con- 
fined within  ice  tunnels  of  uniform  size.  If  they  were  sub-glacial, 
their  channels  must  have  been  largest  where  the  flow  was  slowest, 
and  it  would  seem  as  if  the  erosive  action  of  running  water  at  S2°F. 
ought  to  act  in  just  the  opposite  way.  Again,  if  there  were  sub-gla- 
cial streams  at  all,  they  ought  to  find  their  way  along  a  wide  valley 
like  that  of  the  Penobscot.  The  fact  that  IX  and  IX  b  cross  that 
valley  four  times  and  are  thereby  forced  to  take  a  course  one  or  two' 
hundred  feet  higher  than  they  would  find  along  the  valley,  is  fatal  to 
the  theory  that  they  were  sub-glacial.  I  do  not  see  how  sub-glacial 
streams  could  be  so  unmindful  of  the  land  surface  as  were  the  kame- 
streams.  The  latter  run  over  hills  when  they  could  run  around  them 
by  a  deflection  no  greater  than  the  kames  are  constantly  making. 
So  too,  sub-glacial  streams  ought  to  wear  farther  into  the  ground 
moraine  than  the  kame- streams  have  done.  The  rarity  of  large 
boulders  in  the  kames  has  with  good  reason  been  urged  by  Mr.  Up- 
ham  as  showing  that  the  kame  rivers  were  not  sub-glacial.  For  these 
and  other  reasons  it  seems  to  roe  quite  certain  that  most  of  these 
kame-streams  were  in  superficial  channels.  Near  the  coast  there  are 
signs  of  sub-glacial  streams  and  some  kames  may  have  been  formed 
by  them. 

Mode  of  Transportatipn  of  Kame  Material.  We  have 
first  and  foremost,  the  ordinary  transportation  of  running  water,  in- 
creased, probably,  by  ice-gorges.  That  there  was  a  vast  flow  of  water 
in  these  rivers  is  evident  when  we  consider  that  our  spring  floods 
would  then  last  all  summer,  increased  probably  by  a  large  rain- 
falL  These  rivers  must  have  often  been  two  hundred  or  more  feet 
deep  when  crossing  valleys.  The  narrowness  of  their  channels  must 
have  increased  their  power  of  transportation.  Another  mode  of  trans- 
portation is  by  means  of  floating  ice,  as  has  been  pointed  out  by  Rev. 
G.  F.  Wright.    During  the  cold  season  thick  ice  would  form  in  the 
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bed  of  the  kame  river.  This  ice  when  broken  up  and  carried  down 
by  the  spring  floods  would  often  carry  with  it  fragments  of  rock.  In 
this  connection  it  is  instructive  to  examine  the  beds  of  mountain 
streams,  such  for  instance  as  those  which  flow  into  the  Androscoggin 
over  the  thick  sheet  of  till  which  covers  the  northern  elopes  of  Mount 
Moriah,  between  Gorham,  N.  H.,  and  Shelbume  Bridge.  The  force 
of  the  currents  has  washed  away  all  but  the  largest  pebbles  and  boul- 
ders. And  yet,  even  on  that  steep  slope,  these  torrents,  for  such  they 
are  in  time  of  flood,  do  not  have  power  to  transport  boulders  two  or 
three  feet  in  diameter,  except  slowly.  Now  in  the  kames  we  find 
pebbles  two  or  three  feet  in  diameter  mixed  with  stratified  gravel  and 
sand.  Transportation  by  floating  ice  would  afford  a  satisfiictory  ex- 
planation of  this,  though  not  the  only  one. 

Pell-mell  Kames.  We  may  account  for  these  by  at  least  two 
theories.  They  may  have  been  deposited  above  the  ground  on 
the  ice.  When  the  ice  melted  they  would  naturally  settle  down 
irregularly  and  thus  their  stratification  might  be  obliterated.  Or  we 
may  suppose,  after  their  deposition,  a  flow  of  the  ice  suflicient 
to  confuse  them.  In  a  few  places  I  have  thought  the  latter  theory 
probable,  but  in  general  the  stratified  and  pell-mell  portions  so  alter- 
nate as  to  require  the  explanation  first  given. 

Kame-Plaims.  There  are  cases  where  a  kame  ends  in  plains 
which  cannot  yet  be  proved  to  be  deposited  within  ice  walls.  Most  of 
these  have  been  modified  by  the  sea  and  their  testimony  is  not  conclu- 
sive either  way.  It  is  abundantly  proved  that  many  of  the  plains 
were  deposited  on  the  ibe  or  within  ice-channels.  This  is  well  shown 
at  Sebago  lake  as  is  described  elsewhere  (system  XXV).  If  the 
kames  were  deposited  in  surface  channels  in  the  ice,  the  plains  would 
naturally  be  formed  as  follows.  These  systems  of  reticulated  ridges  are 
found  in  regions  that  are  level  or  of  so  gentle  slope  that  the  power  of 
transportation  of  the  water  was  greatly  diminished  finom  what  it  was 
farther  to  the  north.  Hence  the  channels  of  the  streams  soon  became 
filled  and  then  the  streams  overflowed  into  new  channels  running  in 
various  directions  and  of  various  depths.  Where  these  channels  cov* 
ered  or  enclosed  an  island  of  ice,  there  was  left  when  the  ice  melted  a 
funnel  or  a  lakelet.  This  theory  also  very  well  accounts  for  the  ten- 
dency of  kame-plains  to  form  on  one  side  of  the  main  or  original 
kame  if  it  be  very  large.  The  ice  that  filled  the  bed  of  Sebago  Lake 
must  have  been  firom  four  to  six  hundred  feet  thick  in  order  that  sys- 
tem XXIII  might  pass  right  over  the  basin.    In  Moosehead  Lake  it 
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must  have  been  far  deeper  yet.    In  general  during  the  kame  period 
the  thickness  of  the  ice  was  three  hundred  feet  or  less. 


Relations  BETw^EEn  the  Eaues  akd  the  Upper  Till. 

1 .  They  were  contemporaneous  formations. 

2.  Both  were  derired  from  the  same  morainal  matter  scattered 
through  the  ice,  the  difference  being  that  the  kames  have  been  classi- 
fied by  water.  Yet  kames  sometimes  contain  large  unclassified 
masses  of  upper  till  which  probably  slid  down  into  the  bed  of  the 
stream  and  defied  classification  by  the  water.  The  word  classification 
is  not  here  used  as  synonymous  with  stratification.  The  pell-mell 
kame  has  been  classified  by  water  but  is  not  now  stratified. 

8.  A  part  of  both  formations  were  glaciated,  but  in  the  kame  the 
glaciation  has  been  more  or  less  effaced  by  water  wear. 


How  were  the  Materials  of  the  Kames  collected? 

Evidently  a  part  was  already  in  the  ice  at  the  place  where  the 
channel  of  the  kame  river  was  formed,  and  was  laid  bare  as  the  ice 
melted  or  was  erodecT.  This  will  account  for  the  presence  of  many 
of  the  large  pebbles  in  the  kames.  Another  part  was  brought  to  the 
main  channel  by  tributaries  from  the  sides.  This  was  composed  for 
the  most  part  of  fine  materials.  Occasionally  small  gravel  beds  are 
found  not  far  from  the  kames,  which  I  have  thought  might  be  the 
gravels  of  such  tributaries,  but  their  fewness  is  surprising.  The  nar- 
rowness of  the  channels  of  many  of  the  karae-rivers  as  compared  with 
their  depth  has  often  made  me  suspect  that  these  channels  were  so 
deep  that  the  sides  flowed  inward  toward  each  other,  the  stream 
eroding  the  ice  as  it  advanced.  The  flow  of  the  ice  as  a  whole  must, 
over  a  large  part  of  the  state,  have  ceased  at  the  time  of  the  depo- 
sition of  the  kames,  and  such  a  flow  of  the  walls  inward  could  not 
have  been  very  great  in  amount.  If  such  a  flow  occurred,  it  would 
help  to  bring  together  kame  material. 
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General  Meeting.    March  17, 1880. 

The  President,  Mr.  T.  T.  Bouvfi,  in  the  chair.  Twenty- 
six  persons  present. 

The  following  gentlemen  were  elected  Associate  Mem- 
bers :  Messrs.  F.  G.  Darlington,  Pittsburg,  Pa.^  Dr.  H.  C. 
Haven,  Prof.  Henry  W.  Haynes,  W.  G.  Corthell,  John  Os- 
borne Sumner,  Boston;  and  John  H.  Thurston,  of  Cam- 
bridge. 

The  following  paper  was  read : 

On  the  Origin  of  the  Iron  Ores  of  the  Marquette  Dis- 
trict, Lake  Superior.    By  M.  £.  Wadsworth. 

However  distant  the  Lake  Superior  district  may  seem  to  us,  it  is 
eminently  fit  that  its  geological  problems  should  bedbcussed  before 
this  Society.  The  earlier  explorers  were  largely  members  of  this 
body,  and  questions  relating  to  the  geology,  mineralogy,  and  physical 
geography  of  that  most  interesting  region  have  been  debated  from 
time  to  time  here.  Of  the  members  of  this  S^iety  who  have  been 
more  or  less  actively  engaged  in  the  exploration  of  the  Lake  Superior 
district,  we  may  mention  both  Agassizs,  Desor,  Foster,  Jackson, 
Marcou,  Marvine,  Pumpelly,  the  brothers  Rogers,  and  Whitney; 
while  on  the  pages  of  the  Society's  publications  over  forty  papers 
relating  to  the  district  can  be  found. 

One  of  the  most  Important  and  interesting  questions  relating  to 
Lake  Superior  geology  is  the  question  of  the  origin  of  the  iron  ores. 
It  is  important  and  interesting  not  only  from  a  scientific  point  of 
view,  but  also  from  an  economic  standpoint.  If  it  be  asked  how  its 
origin  can  be  determined,  we  reply  that  we  believe  that  every  geolog- 
ical formation,  whether  chemical,  mechanical  or  eruptive,  contains 
within  itself  and  in  its  relations  to  other  rocks,  the  story  of  its  origin 
and  subsequent  history.  This  story  is  to  be  read  with  greater  or  less 
facility,  according  to  the  amount  of  obliteration  subsequent  changes 
have  produced  upon  tlie  marks  leil  by  the  preceding  events;  also 
according  to  our  knowledge  of,  and  skill  in  reading,  these  charac- 
ters. It  is  necessary  in  such  cases  to  proceed  from  the  known  to 
the  unknown.    We  are  to  study  the  structure  and  relations  of  rocks, 
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whose  origin  is  known;  and  when  we  find  the  same  characters  in 
other  rocks  of  unknown  origin,  we  are  enabled  from  these  marks  to 
determine  the  origin  of  the  rock  of  unknown  history.  Eruptive, 
chemical,  and  mechanical  deposits  are  being  formed  to-day  on  the 
earth's  surface.  Their  origin  is  known  so  far  as  it  relates  to  thoir 
present  position.  Other  formations  have  their  origin  known  from 
historical  record.  The  various  known  cases  give  the  data  for  work- 
ing back  into  the  past  history  of  the  rocky  crust  of  the  globe.  In 
this  study  it  would  seem  that  the  characters  and  relations  of  a  form- 
ation must  prove  its  origin;  and  it  is  not  allowable  to  assume  because 
some  material  of  a  certain  kind  is  being  deposited  in  one  way  at  the 
present  day  that  all  material  of  that  kind  must  have  been  laid  down 
in  like  manner,  unless  its  characters  and  relations  are  the  same.  It  is 
not  proper  for  us  to  decide  a  priori  the  origin  of  any  formation,  until 
its  conditions  have  been  studied.  Furthermore  it  is  not  allowable  to 
take  characters  common  to  formations  of  unlike  origin  as  proving  the 
rock  in  question  to  belong  to  one  instead,  of  the  other.  We  must 
choose  as  deciding  points  those  features  that  are  exclusively,  so  far  as 
known,  confined  to  rocks  of  one  origin.  If  the  diagnostic  features 
are  common  to  rocks  originating  in  two  or  three  dissimilar  ways,  their 
discovery  in  the  rock  in  question  only  shows  that  it  may  have  been 
formed  in  any  of  the  two  or  three  ways,  but  does  not  show  which 
one. 

Doubtless  some  one  at  this  point,  if  not  before,  exclaims  :  <<What 
nonsense  I  does  not  every  geologist  and  petrographer  know  these 
things?  Why  should  a  paper  open  with  such  trite  and  commonplace 
remarks?"  We  beg  the  pardon  of  our  critic,  and  urge  in  excuse  the 
fact  that  these  simple  and  obvious  rules  have  been  repeatedly  vio- 
lated in  the  study  of  the  questions  before  us.  Furthermore  the 
history  of  geology  is  fraught  with  illustrations  of  the  neglect  of  these 
and  other,  perhaps  simpler,  rules.  In  applying  the  principles  above 
given  in  studying  the  question  before  us,  it  is  necessary  to  study 
the  rocks  in  situ  and  accept  the  evidence  they  there  present. 

Taking  up  the  problem  of  the  origin  of  the  iron  ore  and  its  associ- 
ated jaspilite  it  is  proper  to  remark,  in  order  to  save  time,  that 
except  in  some  few  secondary  and  subordinate  cases,  they  do  not,  so 
far  as  we  have  observed,  present  the  characters  of  vein-stones.  All 
writers,  so  far  as  we  are  aware,  agree  upon  this  point,  and  the  evi- 
dence has  been  given  in  their  writings;  hence  it  is  not  necessary  to 
discuss  the  question  here. 
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It  remains  for  us  to  examine  whether  the  ore  and  jaspilite  were 
deposited  as  sediments  in  ntu  or  are  of  eruptive  origin,  since  both 
views  are  held.  That  the  ore  and  jaspilite  are  of  common  origin  and 
are  inseparable  parts  of  the  same  formation  is  universally  acknowl- 
edged. Their  interdependence  is  such  that  the  relations  of  one  to 
the  country  rock  give  the  relations  of  the  other. 

The  question  now  arises,  what  are  the  grounds  upon  which  the 
sedimentary  origin  of  the  ore  and  jaspilite  has  been  urged  by  differ- 
ent writers. 

The  sedimentary  origin  is  advocated  on  the  following  grounds ; 

(1)  Bog  iron  ores  are  forming  at  the  present  day. 

(2)  On  account  of  the  banding  or  lamination  of  the  ore  and  jas- 
pilite. 

(3)  The  bandings  show  foldings  and  contortions. 

(4)  The  jaspilite  and  ore  are  jointed  and  show  cleavage. 

(5)  The  associated  rocks  are  sedimentary  and  on  account  of  the 
alternation  with  schists,  the  ore  and  jaspilite,  as  well  as  the  schists, 
must  be  metamorphosed  sedimentary  rocks. 

(6)  The  presence  of  phosphoric  acid. 

1°,  Taking  up  the  evidence  advanced  in  favor  of  the  sediment- 
ary origin  of  the  jaspilite  and  ore  in  order,  we  meet  first  the  form- 
ation of  limonite  in  modern  times.  It  is  urged,  since  limonite  is 
now  formed,  that  all  workable  iron  ore  must 'have  been  produced  in 
the  same  way.  Iron  ore  is  produced  at  the  present  day  by  volcanic 
eruption  and  by  sublimation.  Would  it  then  be  proper  for  us  to 
claim  that  since  iron  is  and  has  been  placed  on  the  earth's  surface 
in  modem  times  by  eruption  and  sublimation,  that  all  workable  iron  ore 
in  past  times  was  produced  in  one  or  both  of  these  ways?  Certainly, 
as  fit  and  right  as  it  is  for  others  to  hold,  that  because  bog  iron  is  and 
has  formed  on  the  surface,  that  hence  all  past  ores  must  have  been 
formed  as  bog  ore.  However,  neither  of  these  arguments  appears 
to  us  to  be  sound,  for  the  only  correct  method  is  to  study  the  deposit 
in  question  and  decide  as  to  its  origin  from  the  facts  it  presents.  It 
is  to  be  distinctly  understood  that  we  are  talking  only  about  the  de- 
posits in  the  Marquette  district  that  we  have  personally  studied,  and 
not  about  others  there  or  those  of  other  districts. 

It  seems  that  those  who  hold  to  the  sedimentary  origin  of  iron  ores 
draw  a  line  between  those  deposits  which  can  be  worked  with  profit 
and  those  that  can  not,  in  the  present  state  of  commerce.  Nature, 
according  to  them,  evidently  drew  the  line  between  eruptive  i^nd  non- 
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eruptive  deposits  of  iron  exactly  at  this  point.  It  is  well  known,  as 
remarked  by  Prof.  J.  D.  Whitney,  if  iron  ores  were  more  valuable 
than  tbey  now  are,  numerous  dikes  of  basaltic  and  other  eruptive 
rocks  exist  that  would  be  worked  for  the  iron  ore  they  contain.  We 
hold  that  as  it  is,  such  dikes  have  been  and  are  now  being  worked? 
only  their  origin  is  denied. 

In  the  case  of  the  eruptive  rocks  the  iron  is  in  the  state  of  hema- 
tite and  magnetite,  while  it  is  necessary,  if  we  adopt  the  bog  theory, 
that  the  limonite  should  be  transformed  into  hematite  and  magnetite 
in  some  unknown  way.  In  the  eruptive  rocks  the  iron  ore,  except  in 
places,  is  subordinate  to  the  remainder  of  the  rock;  and  in  the  Mar- 
quette district  the  ore  is  likewise  subordinate  to  the  jaspilite. 

Let  us  again  enforce  the  principle  :  whether  the  Marquette  ore 
and  jaspilite  were  formed  as  eruptive  or  sedimentary  masses  can  only 
be  told  by  studying  them  and  seeing  if  they  have  the  characters  of 
bog  ore  or  of  eruptive  rock.  In  this  way  only  are  we  able  to  connect 
their  present  state  with  their  past.  It  is  not  proper  to  begin  with 
any  of  the  modern  formations  of  iron  and  theorize  back  until  we 
reach  the  older  ones,  claiming  that  we  have  thus  proved  the  way  in 
which  the  older  ones  must  have  been  formed.  If  our  logic  and  sci- 
ence are  correct  in  this  a  priori  method,  we  simply  show  how  the  ore 
mighty  not  must^  have  been  produced.  The  must  comes  only  from  the 
study  of  the  state  of  the  ore  and  its  relations  :  facts  to  which  all  the 
theories  must  conform.  Again,  we  remark,  we  are  not  to  be  taken  as 
advocating  the  eruptive  origin  of  all  deposits  of  iron  as  others  do  the 
sedimentary  origin  of  all,  but  merely  of  such  as  we  think  show  evi- 
dence of  the  former  origin.  Such  ores  as  show  internal  and  external 
evidence  of  sedimentary  deposition  we  accept  as  sedimentary. 

2°.  The  banding  and  lamination  of  the  jaspilite  and  ore  do  not 
appear  to  us  to  be  proof  of  sedimentary  origin,  since  a  similar  band- 
ing is  strongly  marked  in  the  rhyolites  the  modem  lavas  approaching 
nearest  the  jaspilite,  in  dikes  of  febite,  in  furnace  slags,  etc.  Allow- 
ance, too,  has  to  be  made  for  the  alterations  that  have  been  produced 
in  the  rock  since  its  consolidation.  This  structure  is  common  to 
both  sedimentary  and  eruptive  rocks,  hence  per  ae  is  of  no  value 
either  way.  The  structure  of  the  banding  does  often  show  the  ori- 
gin of  the  rock  when  it  has  been  studied  with  care.  Those  advo- 
cating the  sedimentary  origin  of .  the  above-mentioned  ore  have 
rested  their  claim  on  the  simple  fact  that  the  rock  was  *^ striped" 
and  not  on  the  character  of  the  banding.    We  have  studied  the  band- 
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in^  and  can  find  nothing  in  it  that  proves  sedimentation  or  is  incon- 
sistent  with  that  repeatedly  seen  by  ns  in  known  eruptive  rocks. 

8^.  The  folding  and  contortion  of  the  banding  would  take  place 
in  any  rock  whatever  Its  origin,  after  it  was  in  position,  if  subjected 
to  proper  conditions.  A  lava  flow  buried  and  subjected  to  the  same 
compression  and  upHtilting,  shows  foldings  and  contortions  as  would 
a  sedimentary  rock  in  like  position  and  subject  to  the  same  agencies. 
This  we  find  to  be  the  case  in  the  older  lava  flows.  Hence  folding 
and  contortion  of  banding  in  rocks,  like  the  banding,  is  common  to 
both  sedimentary  and  eruptive  rocks,  and  like  the  latter  (banding) 
is  no  proof  of  either  origin. 

4^.  Joints  and  cleavage  planes  are  well  known  to  be  common  to 
both  sedimentary  and  eruptive  rocks,  hence  their  presence  cannot  be 
taken  as  proof  of  either  origin. 

5^.  Whoever  arlvanced  the  view  that  since  the  associated  rocks 
were  sedimentary,  therefore  the  jaspilite  and  ore  must  be,  prob- 
ably intended  it  for  a  bit  of  facetiousness,  since  he  must  have  been 
aware  that  this  principle  would  prove  the  great  majority  of  dikes  and 
veins  to  be  sedimentary.  A  dike  passing  through  slate  must  be  sedi- 
mentary because  the  slate  is  sedimentary !  Do  we  not  find  rocks  in- 
truded through  sedimentary  ones  in  every  position,  both  parallel  with 
the  stratification  and  oblique  or  perpendicular  to  it?  Can  any  geolo- 
gist ever  have  been  so  ignorant  of  the  mutual  association  of  eruptive 
and  sedimentary  rocks  as  to  have  soberly  advanced  the  above  idea? 
How  then  can  the  alternation  of  one  rock  with  another  be  taken  aa 
proof  that  they  both  originated  in  the  same  manner? 

It  is  generally  accepted  that  the  old  copper-bearing  basalts  of  Ke- 
weenaw Point  are  lava  flows.  Now  they  are  interlaminated  with  sand- 
stones and  conglomerates.  Does  this  prove  that  the  sandstones  and 
conglomerates  are  lava  flows,  or  again  does  it  prove  that  the  lava 
flows  are  detrital  just  as  the  sandstones  and  conglomerates  are? 
However  absurd  this  line  of  argument  may  seem  now,  it  has  been 
applied  in  the  past  to  the  above-mentioned  beds  on  Keweenaw 
Point.  How  quickly  would  the  fallacy  be  seen,  if  we  should  claim 
that  the  Calumet  conglomerate  was  a  lava  flow  because  it  was  inter- 
laminated between  two  lava  flows?  Would  such  a  supposition  be  any 
more  erroneous  than  the  one  advocated  for  the  iron  ore,  which  would 
make  a  lava  flow  on  a  sea  beach^  afterwards  buried  in  detritus,  to  be 
of  the  same  origin  as  the  detritus  above  and  below  it? 
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It  seems  that  many  geologist's  and  most  chemists  use  this  course  of 
reasoning  regarding  all  eruptive  rocks,  except  those  of  recent  forma- 
tion or  those  whose  origin  is  immediately  obvious.  Why  not  study 
thoroughly  in  each  case,  the  internal  structure  and  the  relations  of  a 
rock  to  its  adjacent  rocks  before  deciding  upon  its  origin? 

6^.  The  presence  of  phosphoric  acid  could  only  have  been  taken 
as  proof  of  sedimentary  origin  by  those  who  had  no  knowledge  of 
eruptive  rocks,  since  it  is  well  known  to  occur  in  many  of  the  latter. 
This  has  been  shown  both  by  chemical  and  microscopic  analysis. 
Even  if  this  were  not  the  case,  the  presence  of  phosphoric  acid  could 
not  be  made  proof  of  the  organic  origin  of  the  ores  of  the  Marquette 
district,  since  they  are  exceptionally  free  from  phosphoric  acid. 

We  have  now  taken  up  all  the  evidence  which  we  are  aware  has 
been  used  to  prove  the  sedimentary  origin  of  the  jaspilite  and  ore. 
The  characters  used  as  proof  seem  to*be  such  as  are  common  to  both 
sedimentary  and  eruptive  rocks  or  are  of  no  weight. 

It  does  not  appear  that  those  who  advocate  the  sedimentary  origin 
of  the  ore  have  ever  made  any  careful  study  of  its  relations,  but  have 
rested  their  claim  principally  on  the  "  striped  "  appearance  of  the 
rock  and  the  contortion  of  the  stripes.  Of  the  more  recent  authors 
who  advocate  the  sedimentary  origin,  it  does  not  appear  that  Dana, 
Hunt,  Lesley,  Newberry,  and  Winchell  have  ever  studied  the  rocks 
in  place,  or,  so  far  as  their  publications  show,  have  ever  been  on  the 
gi'ound.  Of  the  others,  Brooks,  Credner,  Kimball,  and  Wright,  all 
except  Credner  appear  to  be  mining  engineers,  who  at  the  time  of 
their  examination  of  the  region  gave  no  evidence  that  they  had  made 
a  special  study  of  the  history  and  origin  of  rocks,  or  were  even  strati- 
graphical  geologists.  We  claim  that  questions  of  the  kind  above  dis- 
cussed belong  to  the  domain  of  the  petrographer,  one  who  is  con- 
versant with  both  petrology  and  lithology,  and  are  not  in  the  prov- 
ince of  the  chemist,  mineralogist,  stratigraphical  geologist,  palaeon- 
tologist, mining  engineer,  or  lithologist  as  such. 

It  now  remains  to  give  the  evidence  in  behalf  of  the  eruptive  ori- 
gin of  the  jaspilite  and  ore. 

The  prominent  fact  to  be  urged  on  this  side  is  that  wherever  the 
contact  of  these  rocks  with  the  country  rock  could  be  studied,  that 
contact  was  always  an  eruptive  one.  The  phenomena  of  the  contact 
of  eruptive  rocks  with  other  prior  existing  rocks  are  well  known  and 
not  easily  mistaken  by  one  familiar  with  their  study,  however  much 
they  may  trouble  the  chemist,  mineralogist,  stratigraphical  geolo- 
gist, palaeontologist,  mining  engineer  or  lithologist. 
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The  jaspilite  and  ore  are  foand  to  break  in  Tarioiu  directions 
across  the  lamination  of  the  associated  rocks,  to  indnrate  them  at  the 
line  of  junction,  to  send  stringers  and  tongnes  into  them,  to  cnt  the 
laminae  in  every  direction;  in  short,  to  behave  always  like  an  emptiTe 
rock  and  never  like  a  sedimentary  one.  No  theory  of  deposition  in 
fissures  and  cavities  will  account  for  these  relations,  since  the  internal 
stmctare  and  contact  relations  are  not  soch  as  occur  in  this  case. 
Further,  it  would  be  necessary  to  invert  the  strata  several  times  in 
order  to  fill  the  cavities  that  exist  in  the  same  pit,  since  they  hold 
every  relation  to  the  horizon ;  and  lastly  it  would  require  the  schists 
to  be  a  formation  of  prior  age  to  the  iron  ores,  one  that  had  been 
deeply  buried,  metamorphosed,  and  then  elevated  before  the  deposi- 
tion of  the  latter. 

It  seems  that  Mr.  Brooks,  a  mining  engineer,  whose  authority  has 
been  generally  followed  upon  tiie  question  of  the  sedimentary  origin 
of  the  jaspilite  and  ore,  found  himself  obliged  to  admit  that  in  the 
Lake  Superior  mine  there  occurred  masses  which  ^  appear  like  dykes 
of  ore,  squeezed  out  of  the  parent  mass,  which  we  may  suppose  to 
have  been  in  a  comparatively  plastic  state,  when  the  folding  took 
place;  or  they  may  have  been  small  beds,  contained  originally  in  the 
chloritic  schist,  and  brought  to  their  present  form  and  position  by  the 
same  causes  which  produce  the  cleavage  in  the  schist."  (Geol.  of 
Mich.,  I,  139,  140.)  We  thus  see  that  Mr.  Brooks  arrived  at  a  point 
where  he  was  compelled  to  admit  that  the  ore  was  in  dikes,  or  at 
least  had  been  in  a  plastic  stato.  He  further  acknowledges  that  he  is 
**  unable  to  give  any  intelligent  hypothesis  of  its  structure."  It  seems 
that  the  Survey  was  abandoned  at  this  point,  the  mines  having  been 
previously  studied  which  offered  the  least  obvious  difficulties  in  the 
way  of  his  theories.  Had  his  work  continued  there  is  no  knowing 
what  views  he  might  have  held. 

The  efforts  to  prove  the  jaspilite  and  ore  to  be  sedimentary  required 
the  assumption  that  they  have,  since  deposition,  been  rendered  plas- 
tic, that  is  have  been  protruded  into  other  rocks  as  eruptive  rocks  are. 

This  admission  involves  certain  things  that  appear  not  to  be  well 
established. 

1°.  We  are  not  aware  that  it  has  ever  been  proved  by  any  accu- 
rate, thorough  observations  by  properly  trained  observers,  that  a  sed- 
imentary rock  has  ever  been  made  plastic  by  natural  causes;  in  other 
words,  proof  is  wanting  that  a  sedimentary  rock  has  ever  been  found 
with  the  characters  of  an  eruptive  one.    The  burden  of  proof  yet 
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rests  on  those  who  hold  that  a  sedimentary  rock  assumes  the  charac- 
ters of  an  eruptive  one.  Hence  we  haye  here  an  unproved  theory 
employed  to  prove  another  theory. 

2^.  It  requires  that  the  highly  refractory  magnetite,  hematite,  and 
siliceous  jaspilite,  all  of  which  it  is  denied  could  have  been  fused  as 
an  eruptive  product,  should  have  been  rendered  plastic  and  fluent, 
while  the  easily  fusible  argillites  and  chloritic  schists  as  well  as  tal- 
cose,  sericite,  and  other  schists,  sandstone  and  quartzite,  neither  be- 
came plastic,  nor  showed  any  signs  of  it.  While  rocks  of  both  basic 
and  acidic  character,  some  even  of  nearly  pure  silica,  are  found  in 
contact  with  ore  and  jaspilite  which  show  erupiive  relations,  the 
former  exhibit  nothing  of  the  kind.  Surely  selective  metauiorphbm 
can  do  no  more  than  this! 

So  far  as  our  microscopic  examinations  have  gone  the  iron  ore 
exists  in  octahedral  crystals  when  crystallized,  whatever  may  be  its 
present  state  of  oxidation.  Also  it  is  difficult  to  find  in  our  collec- 
tion any  specimens  free  from  magnetic  properties.  It  is  to  be  remem- 
bered that  Messrs.  Brooks  and  Credner  held  that  the  ore  was  all. 
originally  magnetite,  and  that  it  in  part  had  been  subsequently 
changed  to  hematite.  The  microscope  would  seem  to  sustain  their 
conclusion.  It  is  to  be  remarked  that  the  present  magnetic  state 
of  the  ore  appears,  in  some  cases  at  least,  to  be  directly  dependent  on 
the  presence  of  later  eruptive  rocks.  We  found  that  at  or  near  the 
contact  of  the  ore  with  such  rocks,  it  (the  ore)  was  strongly  mag- 
netic, but  at  a  distance  only  slightly  so.  If  the  ore  was  originally 
all  magnetite,  it  certainly  was  in  the  saune  condition  in  which  it 
abundantly  occurs  in  various  eruptive  rocks;  if  originally  hematite, 
it  was  in  the  same  state  as  it  exists  in  less  amount  in  some  eruptive 
rocks,  particularly  acidic  ones.  So  far  as  chemical  objections  exiht  to 
the  presence  of  magnetite  and  hematite  with  siliceous  minerals,  we 
can  simply  say  that  no  eruptive  rocks  exist  but  the  same  objections 
lie  against  them.  Since  all  lithologists  are  aware  that  magnetite  and 
hematite  occur  in  modem  lavas,  it  seems  probable  that  the  difficulty 
rests  with  the  present  knowledge  of  the  chemists  and  not  with  the 
lavas. 

We  rest  our  conclusion  that  the  jaspilite  and  iron  ore  in  the  Mar* 
quette  district  are  eruptive  upon  the  fact  that  they  possess  char- 
acters which  eruptive  rocks  exhibit,  especially  in  relation  to  other 
rocks,  and  which  no  sedimentary  rock,  proved  to  be  such,  has  been 
known  to  have.    They  ofier  no  characters  inconsistent  with  those 
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that  known  eruptive  rocks  have,  but  they  do  exhibit  those,  as  said 
before,  that  no  stratified  rock  has,  so  far  as  our  present  knowl- 
edge, not  theory,  goes.    .  • 

It  is  not  to  be  overlooked  that  the  bog  theory  of  their  origin  de- 
mands the  following  hypothesis,  if  we  adopt  the  prevailing  views. 
The  rocks  on  which  this  material  was  deposited,  must  have  been  at 
that  time  metamorphosed  or  indurated  to  some  extent  Hence  they 
must  have  been  originally  depressed  under  the  slowly  accumulating 
weight  of  sediments  down  to  the  zone  of  aqueo-igneous  fusion  or 
near  it.  They  must  then  have  been  as  slowly  elevated,  denudation 
removing  the  superincumbent  material.  When  restored  to  their  orig- 
inal level  or  near  it,  the  limonite  was  slowly  deposited  on  their  up- 
turned and  crumpled  edges.  Again  the  sediments  accumulated  and 
gradually  these  rocks  with  the  limonite  sank  down  to  the  zone  of 
aqueo-igneous  fusion  or  solution,  the  former  passing  through  it.  This 
selective  zone  picked  out  the  limonite  and  siliceous  mud  associated 
with  it,  producing  upon  them  all  the  marks  of  plastic  eruptive  mate- 
rial, which  was  squeezed  in  and  through  the  overlying  and  underlying 
rocks,  the  latter  remaining  unafiected.  Denudation  again  resumed 
its  sway,  and  slowly  and  silently  these  rocks,  buried  four,  five,  ten, 
twenty  or  thirty  miles  beneath  the  surface,  again  appeared.  These  like- 
wise are  denuded  and  have  deposited  over  them  a  conglomerate  com- 
posed of  their  metamorphosed  debris.  Again  down  they  went  to  or 
near  the  same  zone  when  another  elevation  took  place,  and  the  Pots- 
dam sandstone  was  deposited.  We  should  then  have  three  distinct 
ages  in  the  *^  Uuronian,"  all  separated  by  vast  intervals  of  time,  in- 
stead of  one  period.  Let  us  then  imagine  what  this  sedimentary 
theory  demands  in  time  and  realize  that  this  depression  and  eleva- 
tion takes  place  through  the  influence  of  slowly  deposited  sediment 
on  an  earth  ^  more  rigid  than  glass  and  only  less  rigid  than  steel."  Im- 
agine the  power  required  to  elevate  this  vast  area,  the  cubic  miles  of 
sediment  to  be  deposited,  and  rock  to  be  removed  three  times  over. 

On  the  other  side  the  eruptive  origin  requires  simply  that  the 
schists  and  sandstones  should  be  deposited  as  usual,  and  the  jas- 
pilite  and  ore  erupted  as  overflows  and  intrusive  masses.  No 
metamorphism  is  required  or  distinct  age  demanded,  for  as  soon  aa 
cooled  the  rock  would  have  nearly  its  present  condition,  and  if 
poured  out  upon  a  sea  shore  would,  as  soon  as  solidified,  be  acted 
upon  by  the  waves,  forming  the  observed  conglomerates. 
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We  are  perfectly  willing  to  leave  it  to  geologists  to  decide  which  is 
the  simpler  hypothesis  and  which  demands  least  expenditure  of  time 
and  energy.  It  is,  however,  not  a  question  of  simplicity,  hut  a  ques- 
tion of  observed  facts  and  evidence.  We  are  perfectly  willing  to  ac- 
cept any  theory  that  will  explain  the  facts  observed,  but  in  the  pres- 
ent state  of  knowledge  we  know  of  no  view  except  the  eruptive  one 
that  will  explain  the  things  seen  by  us,  and  we  believe  that  the 
eruptive  origin  will  explain  every  fact  pointed  out  by  those  holding 
the  view  that  the  ore  is  sedimentary.  We  believe  that  the  facts  ob- 
served in  studying  the  region  under  discussion,  in  a  different  manner 
from  that  employed  by  other  observers  there,  sustain  the  views  of 
Messrs.  Foster  and  Whitney  rather  than  those  of  more  recent  inves- 
tigators. 

It  is  not  to  be  lost  sight  of,  that  as  it  was  once  fashionable  to  de- 
cide that  rocks  were  eruptive,  without  evidence;  so  now  it  is  likewise 
fashionable  to  decide  that  rocks  are  sedimentary,  with  like  want  of 
proof.  As  once  any  statement  regarding  the  eruptive  origin  of  any 
rock  passed  unquestioned,  so  now  the  similar  wild  statements  about 
sedimentation  pass  unchallenged.  The  reasons  fur  the  position  taken 
are  rarely  asked  so  long  as  the  popular  belief  runs  in  the  same  direc- 
tion. The  day  seems  not  so  far  distant  as  might  be  supposed,  when 
it  will  again  be  as  necessary  to  challenge  the  statements  of  those  hold- 
ing plutonic  views  as  it  is  now  those  holding  neptunian  ones.  The 
popular  belief  in  any  subject  continually  oscillates  between  different 
opinions  like  a  mighty  pendulum,  passing  and  repassing  the  point  of 
truth.  But,  strange  fatality,  if  it  stops  at  this  point,  all  is  stopped,  the 
works  are  dead.  When  truth  is  reached  or  discussion  ends,  stagna- 
tion ensues.  Again,  when  the  pendulum  vibrates,  woe  be  to  the  man 
who  swings  not  with  it.  In  all  candor  we  ask  geologists  to  stop 
and  think  if  the  pendulum  has  not  swung  decidedly  out  of  the  per- 
pendicular on  the  sedimentary  side?  Ease  up  a  little,  brethren,  but 
do  not  swing  back  too  far. 

Besides  the  eruptive  bosses,  sheets,  dikes,  and  wedge-shaped 
masses  occurring  both  as  overflows  and  intrusions,  in  the  Marquette 
district,  sedimentary  deposits  exist,  as  well  as  others  formed  from  the 
decomposition  of  the  ore  and  jaspilite  in  situ.  For  a  description  of 
these,  figures  of  observed  occurrences  a  fuller  discussion  of  the 
subjects  touched  u(>on  here,  and  many  others,  an  historical  account 
and  general  bibliography  of  both  this  and  the  Keweenaw  Point  dis- 
trict and  a  microscopic  study  of  the  rocks,  the  reader  is  referred  to  the 
Bulletin  of  the  Museum  of  Comparative  Zoology. 
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Dr.  Wadsworth's   paper  was  discussed  by  Prof.  R.  H. 
Kichards,  Mr.  W.  O.  Crosby,  and  President  Bouv6. 


General  Meeting.    April  7,  1880. 

Vice-President,  Mr.  S.  H.  Scudder,  called  the  meeting  to 
order.    Twenty-seven  persons  present. 

Mr.  Scudder  read  a  paper  on  the  Devonian  Insects  of 
New  Brunswick  and  their  relation  to  the  Doctrine  of  De- 
scent.^ 

The  following  paper  was  also  read :  — 

Ok  the  Age  and  Succession  of  the   Crystalline  Forma- 
tions OF  Guiana  and  Brazil.    By  W.  O.  Crosby. 

introduction. 

The  last  quarter  of  a  century  has  witnessed  great  progress  in  our 
knowledge  of  the  stratified  crystalline  or  eozoic  formations;  and  no- 
where is  this  advance  more  evident  than  in  eastern  North  America. 
The  stratified  crystalline  rocks  of  this  part  of  the  glohe  are  no  longer 
generally  regarded  merely  as  metamorphosed  equivalents  of  the  vari- 
ous Paleozoic  terranes,  hut  the  portion  so  disposed  of  at  the  present 
time  is  comparatively  small  and  yearly  diminishing;  and,  with  the 
exception  of  some  limestones,  nearly  all  crystalline  sediments  are 
now  set  down  by  a  large  number  of  the  best  geologists  as  unquestion- 
ably Eozoic.  Nor,  on  the  other  hand,  are  these  confessedly  ancient 
sediments  now  habitually  classed  under  the  single  designation  of 
**  primitive  "  or  "  crystalline,"  viewed  as  possibly  largely  of  igneous 
origin,  and  referred  to  one  grand  epoch  of  past  time.  On  the  con- 
trary, while  their  aqueous  or  sedimentary  origin  stands  almost  unques- 
tioned, it  is  generally  conceded  that  they  are  susceptible  of  chrono- 
logical division  equally  with  more  recent  formations;  these  divisions, 
in  the  almost  complete  absence  of  paleontological  data,  being  based 
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upon  mineralogical,  lithological,  and  stratigraphlcal  characteristics. 
It  is  not  my  purpose  here  to  discuss  the  much  debated  question  of  the 
adequacy  of  this  class  of  data  for  the  purpose  named ;  but  I  may  re- 
mark in  passing  that,  in  the  opinion  of  a  large  and  increasing  number 
of  geologists,  experience  has  justified  its  use.  Mistakes  have  been 
and  are  likely  to  be  made,  and  yet  that  substantial  and  enduring  re- 
sults have  been  reached  few  will  deny. 

Stated  in  their  most  probable  order  of  sequence,  the  divisions 
which  have  been  established  among  the  Eozoic  rocks  of  eastern 
North  America,  chiefly  through  the  labors  of  the  Geological  Survey 
of  Canada,  and  especially  of  Dr.  T.  Sterry  Hunt,  are  the  following  : 
Laurentian,  Norian,  Huronian,  Montalban  and  Taconian.  Of  these 
divisions,  the  two  first  proposed  —  Laurentian  and  Huronian  —  are 
now  almost  universally  accepted,  and  may  be  found  in  nearly  all  the 
modern  manuals  and  text  books  of  geology.  Among  the  series  out- 
lined more  recently,  the  Norian,  on  account  of  its  lithological  sim- 
plicity, is,  perhaps,  the  most  easily  recognized  and  the  most  gener- 
ally adopted ;  though  it  should  be  stated  that  some  geologists  of  large 
experience  with  the  rocks  of  this  group  regard  them  as  belonging 
mainly  if  not  entirely  to  the  eruptive  series,  and  therefore  as  insus- 
ceptible of  chronological  classification  in  the  same  sense  as  the  rocks, 
of  the  sedimentary  series.  The  Montalban  or  White  Mountain  se- 
ries exceeds  all  the  other  crystalline  formations  in  its  lithological 
and  mineralogical  diversity.  It  is  the  predominant  crystalline  series 
of  the  Appalachian  region  at  nearly  all  points  from  Newfoundland  to 
Georgia,  and  is  now  accepted  as  a  distinct  formation  by  many  geolo- 
gists. 

The  Taconian  system  attracts  considerable  attention  at  the  present 
time ;  but,  although  the  weight  of  opinion  appears  to  be  against  this 
much  disputed  series,  I  am  strongly  convinced  that  it  is  a  verity. 
Certainly  those  who  admit  the  Eozoic  age  of  the  distinctly  crystal- 
line gneisses  and  schists  cannot  consistently  doubt  the  existence  of 
sediments  intermediate  in  character  and  position  between  these  and 
the  uncrystalline  Paleozoic  beds.  The  essentially  uncrystalline  con- 
dition of  the  lowest  Paleozoic  strata,  even  in  regions  of  great  dis- 
turbance, is  well  illustrated  by  the  Acadian  group  of  eastern  M^issa- 
chusetts.  This  group,  which  lies  at  the  very  base  of  tiie  Paleozoic 
column,  and  beneath  everything  in  the  New  York  system,  includes, 
in  ascending  order,  the  conglomerate  and  slate  of  the  Boston  basin  ; 
and  probably  these  are  among  the  most  highly  disturbed  Paleozoic 
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rocks  on  the  continent  —  folds,  faults,  and  igneous  extrusions  on  a  large 
scale  having  conspired  to  complicate  their  structure  and  alter  their 
lithological  aspect.  And  what  is  the  result?  Nowhere  in  the  Bos- 
ton basin  do  we  find  a  vestige  of  indisputable  evidence  pointing  to 
the  conclusion  that  there  are  crystalline  rocks  of  Paleozoic  age  in  this 
part  of  New  England.  Every  crystalline  rock  in  this  region  is  repre- 
sented in  the  pebbles  of  the  conglomerate,  and  this  rock  certainly  un- 
derlies the  slate.  Only  in  a  (ew  limited  localities,  where  the  slate 
and  conglomerate  have  been  altered  by  contact  with  intrusives  — 
as  at  Nantasket,  Weymouth,  Brighton,  and  Nahant, —  is  it  possible 
to  trace  any  lithological  resemblance  between  these  and  any  crystal- 
line rocks ;  and  in  all  such  instances  the  cause  and  local  nature  of 
the  alteration  are  clear  beyond  dispute;  and,  furthermore,  the  altered 
rocks  bear  no  likeness  to  any  crystallines  in  this  region,  save  where 
arenaceous  layers  in  the  conglomerate  have  the  hardness  of  quartz- 
ite  (and  induration  is  the  simplest  species  of  alteration),  or  slate  and 
sandstone  have  the  texture  of  amygdaloid.  In  this  last  case,  how- 
ever, there  is  really  no  resemblance ;  for  the  very  large  amygdu^es 
developed  locally  in  the  slate  at  Mill  Cove,  in  Weymouth,  and  East 
Point,  Nahant,  are  entirely  unlike  anything  observed  in  the  true 
amygdaloid  of  the  Boston  basin.  In  short,  crystalline  characters 
are,  practically,  entirely  wanting  in  the  Primordial  beds  of  eastern 
Massachusetts,  notwithstanding  these  have  at  many  points  suffered 
an  extreme  degree  of  disturbance. 

Probably  the  best  test  of  the  naturalness  of  the  Eozoic  divisions 
is  that  afforded  by  their  greater  or  less  universality.  If  the  litholog- 
ical groups  or  facies  corresponding  to  the  names  Laurentian,  Huro- 
nian,  etc.,  are  found  to  be  persistent  over  an  entire  continent  or 
hemisphere,  and  to  preserve  everywhere  the  same  stratigraphical 
relations,  giving  an  invariable  sequence,  then  these  important  geolog- 
ical inductions  must  be  considered  as  resting  on  a  broad  and  firm 
basis  of  facts. 

Comparisons  of  the  stratified  crystallines  of  North  America  and 
Europe  have  been  instituted  at  various  times,  chiefly  by  Dr.  Hunt; 
and  in  not  a  few  instances  important  correlations  have  been  reached. 
In  fact,  the  equivalence,  in  a  general  way,  of  a  large  proportion  of 
the  Eozoic  rocks  of  the  two  continents  may  be  considered  as  pretty 
definitely  settled.  Nearly,  if  not  quite,  all  the  North  American 
divisions  are  recognized  in  Scandinavia;  and  there  can  be  little 
doubt  of  the  existence  in  central  and   southern  Europe  of  more  or 
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less  typical  developroenta  of  the  Laiirentian,  Huronian,  Montalban, 
and  Taconian;  while  in  the  British  Isles  the  correspondence  seems 
well  nigh  perfect,  and  we  are  able  to  find  there  nearly  everything 
observed  on  this  side  of  the  Atlantic,  from  the  lowest  Laurentian  to 
the  base  of  the  Cambrian. 

Dr.  Hunt*s  most  recent  and,  in  some  respects,  most  important  con- 
tribation  to  the  literature  of  this  subject,  is  a  paper  read  before  the 
American  Association  for  the  Advancement  of  Science  in  September 
last,  and  published  in  the  current  number  (April,  1880)  of  the  Amer- 
ican Journal  of  Science.  In  this  we  have  :  1.  An  introduction,  in 
which  are  indicated  the  main  points  of  difference  between  what  may 
be  styled  the  plutonic  and  metamorphic  schools  of  geologists,  con- 
cerning the  origin  of  the  stratified  crystallines,  with  a  concise  state- 
ment of  the  creed  of  the  new  school,  of  which  Dr.  Hunt  may  be 
fairly  called  the  founder.  2.  A  brief  historical  sketch  of  the  prog- 
ress of  our  icnowledge  of  the  crystallines  of  North  America  during 
the  last  sixty  years,  with  some  of  the  more  important  correlations  of 
the  rocks  of  this  country  with  those  of  Europe.  8.  An  account  of  the 
recent  investigations  in  this  department  of  geology  in  Great  Britain, 
including  a  statement  of  the  author's  latest  views  concerning  the  age 
of  the  pre- Cambrian  rocks  of  that  country,  and  a  partial  list  of  the 
publications  relating  to  them,  which  must  prove  very  useful  to  the 
student. 

Although  the  comparisons  so  far  made  between  thu  country  and 
Europe  have  not  been  exhaustive,  yet,  in  the  writer's  opinion,  enough 
has  been  done  to  show  that,  considering  their  age  and  the  distance 
which  separates  them,  the  older  rocks  of  the  two  continents  exhibit  a 
wonderful  parallelism  and,  to  a  large  extent,  may  be  synchronized. 

Approaching  now  the  proper  subject  of  this  paper,  I  may  observe 
that,  although  my  opportunities  for  study  in  South  America  havo 
been  very  limited,  yet  I  have  had  occasion  during  the  last  tw?  years 
to  familiarize  myself  with  a  large  part  of  the  geological  literature  of 
that  continent.  While  studying  the  descriptions  of  Darwin,  Schom- 
burgk,  Jannetaz,  Liais,  Hartt,  Derby,  Brown  and  others,  I  have  been 
frequently  impressed  by  the  strong  resemblance  in  composition  and 
sequence  which  they  revealed  between  the  stratified  crystalline  tbrm- 
ations  of  North  and  South  America;  and  my  present  purpose  is  to 
indicate  the  correlations  which  these  comparisons  have  suggested. 
Thus  doing  for  the  eastern  half  of  South  America,  though  of  neces- 
sity much  less  satisfactorily,  what  Dr.  Hunt  and  others  have  done  for 
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a  large  part  of  Europe,  and  showing,  as  I  thinks  that  onr  Eozoic  di- 
visions persist  in  latitude  as  well  as  in  longitude. 

The  vast  tract  of  more  than  half  a  million  square  miles  lying  be* 
tween  the  Orinoco  and  the  lower  Aniazonas,  which  is  designated  by 
the  general  name  of  Guiana  and  includes  French,  Dutch,  British, 
Venezuelan  and  Brazilian  Guiana,  is  mainly  composed  of  crystalline 
rocks.  The  Orinoco  marks  with  great  exactness  the  northern  and 
western  borders  of  the  crystallines  for  a  distance  of  eight  hundred 
miles;  while  on  tlie  south,  according  to  Mr.  Derby,  they  are  limited 
by  a  line  drawn  from  the  mouth  of  the  Amazonas,  in  latitude  1^  N.» 
to  the  confluence  of  the  Rio  Negro  and  Bio  Branco,  between  l°.and 
2^  south  latitude. 

This  is  for  the  most  yart  a  region  of  elevated  and  broken  land, 
being  in  striking  contrast  topographically  as  well  as  geologically  with 
the  broad  Tertiary  and  alluvial  plains  which  bound  it  on  the 
north,  west,  and  south.  To  the  northward,  between  the  Orinoco  and 
the  littoral  cordillera  of  the  Spanish  Main,  lies  the  Tertiary  basin  of 
Venezuela,  which  extends  with  the  same  natural  boondaries,  but  rap- 
idly increasing  breadth,  first  to  the  west  aad  then  to  the  south  until 
it  connects  with  the  vast  Tertiary  plain  of  the  Amasonas. 

South  of  the  Amazonas  there  exists  a  still  larger  crystalline  area, 
forming  the  highlands  of  Brazil,  and  extending  through  more  than 
thirty  degrees  of  latitude  and  twenty-five  degrees  of  longitude.  This 
mountainous  tract  is  also  separated  from  the  Andean  region  by  a 
broad  expanse  of  newer  formations ;  these  sweep  from  the  Amazonas, 
west  of  the  Madeira,  to  the  mouth  of  the  Rio  de  la  Plata.  The  late 
Ph>f.  Hartt  has  shown  very  clearly  that  these  great  crystalline  areas 
of  Guiana  and  Brazil  were  above  the  sea  in  the  earliest  Paleozoic 
times,  forming  the  nuclei  of  the  embryo  continent ;  the  subsequent 
development  of  the  eastern  half  of  South  America,  at  least,  consist- 
ing chiefly  in  the  closing  of  the  broad  straits  between  these  primi- 
tive masses,  by  the  addition,  in  concentric  zones,  of  the  deposits  of 
later  ages. 

With  the  exception  of  some  outflows  of  trap  and,  usually',  a  slight 
inclination  away  from  the  cr}'stalline  heights,  the  uncrystalline  fbnn- 
ations  have  suffered  but  little  diifiturbance  or  alteration,  the  eastern 
half  of  South  America  being,  in  this  respect,  in  striking  contrast 
with  the  same  part  of  North  America.  In  this  part  of  the  world  no 
general  geological  revolution  has  supervened  since  the  close  of 
Eozoic  time;  and  the  Paleozoic  and  more  recent  sediments  have  re^ 
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tained  in  a  large  measure  their  original  stmctirral  simplicity  and  un- 
altered condition,  making  it  impossible  to  question  the  Eozoic  age  of 
the  most  at  least  of  the  crystalline  rocks. 

CRYSTALLINE   FORMATIONS   OF  BRAZIL. 

For  the  little  that  is  definitely  known  concerning  the  crystallines 
of  Brazil  we  are  indebted  mainly  to  the  labors  of  the  lamented  Prof. 
Hartt  and  his  co-workers  of  the  Brazilian  Geological  Commission. 
These  results,  as  recently  summed  up  by  Mr.  O.  A.  Derby ,^  show  that 
the  older  rocks  of  the  empire  may  be  ''  naturally  divided  into  two 
very  distinct  series,  of  which  one,  the  most  ancient,  consists  of  crys- 
talline rocks,  including  gneiss,  gneiss-granite,  and  syenite,  and  the 
other,  more  modern,  of  altered,  but  in  general  non-crystalline  rocks, 
consisting  of  quartzites,  metamorphic  schists,  and  crystalline  lime- 
stones." 

So  far  as  studied,  these  great  divisions  of  the  Brazilian  Eozoic 
show  widely  dissimilar  characteristics  in  all  parts  of  the  Empire.  The 
gneisses  in  the  older  series  are  described  as  containing  much  red  or 
flesh-colored  feldspar,  and  as  being  ofien  granitoid,  or  obscurely 
stratified,  porphyrittc  and  schistose.  The  syenites  consist  typically 
of  flesh-colored  feldspar  and  hornblende,  with  little  or  no  quartz  ; 
and  are  probably  both  exotic  and  indigenous.  Epidotic  rocks  are 
abundant  in  some  parts.  The  crystalline  series  is  also  said  to  be  ac- 
companied by  an  abundance  of  exotic  rocks,  including  porphyry  (fel- 
flite),  diorite,  and  basaltic  varieties.  Liais  ^  is  very  confident  that 
these  various  eruptive  rocks,  especially  the  granite  and  syenite,  are, 
frequently  at  least,  of  metamorphic  origin,  arising  among  the  stratified 
•terranes  as  tlie  result  of  excessive  alteration  of  the  latter;  the  gneiss 
and  granite,  for  instance,  being  identical  in  age  and  origin  as  well  as 
in  composition,  and  differing  only  in  the  degrees  of  metamorphism 
which  they  have  experienced.  This  series  was  referred  to  the  Lau- 
rentian  by  Prof.  Hartt;  and  this  correlation  was  confirmed  by  Dr. 
Hunt,  after  an  examination  of  the  specimens  collectp.d  by  Prof.  Hartt. 
Limestones  are  sparingly  associated  with  the  gneisses.^    These  are 

iProc.  Am.  Phil.  Soc.  1S79,  pp.  155-178  and  251-258. 
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white,  coarsely  ciystalline,  and  contain  a  small  amount  of  green  ser- 
pentine. Specimens  of  the  serpentinic  limestone  have  been  sub- 
mitted by  Mr.  Derby  to  Dr.  J.  W.  Dawson,^  and  this  high  authority 
announces  that  they  contain  Eozoon  and  are  of  Laurentian  age. 

Although  the  reference  of  this  older  series  of  Brazil  to  the  Lauren- 
tion  is  undoubtedly  correct  in  the  main,  yet  it  is  likely  that  future 
investigation  will  require  farther  subdivision.  For  in  the  descriptions 
of  Darwin  and  some  other  writers,  and  especially  of  Liais,  there  are 
many  passages  referring  to  micaceous  gneisses  and  schists  containing 
garnets  and  allied  minerah,  and  otherwise  indicating  the  exist- 
ence among  the  older  crystallines  of  Brazil  and  Uruguay  of  typical 
Montalban  strata.  In  fact,  any  one  familiar  with  the  mineralogical 
characteristics  of  the  Laurentian  and  Montalban  systems  will  recog- 
nize that  Mr.  Derby  himself  has  set  forth  this  division  very  clearly  in 
his  last  contribution  to  the  subject,^  where  he  says,  *'  The  succession  of 
the  Brazilian  gneisses  is,  accordinn^  to  the  observations  of  Pissis, 
Hartt,  Liais,  and  myself,  (1)  porphyritic  or  granitic  gneiss,  with 
red  feldspar ;  (2)  fine-grained  gray  gneiss  (leptinite  of  Pissis  and 
Liais), often  garnetiferous  and  schistose;  (8)  fine-grained  schistose 
gneiss,  passing  to  mica  schist,  with  subordinate  beds  of  quartzite, 
and  an  abundance  of  mineral  veins  not  found  in  the  lower  parts  of 
the  series.  This  last,  the  upper  or  metalliferous  series  of  Pissis  and 
Liais,  prevails  in  the  Mantiqueira  Range,  while  the  lower  divisions 
predominate  in  the  Serra  do  Mar  and  Parahyba  Valley." 

The  line  between  divisions  (1)  and  (2)  corresponds  to  a  marked 
contrast  in  mineral  characters,  and  appears  to  separate  the  Lauren- 
tian below  from  the  Montalban  above  ;  and  the  division,  as  thus  drawn, 
appears  to  be  as  valid  geographically  as  mineralogically. 

The  extensive  deposits  of  petrosilex  (porphyry)  and  stratified 
homblendic  rocks  (greenstones)  noted  by  Darwin  and  others  in 
southern  Brazil  may,  with  much  probability,  be  taken  to  represent 
the  Huronian  system.  On  the  Pacific  slope  of  the  Andes,  from  Pat- 
agonia to  Peru,  or  farther  north,  the  older  formations  show  a  similar 
three-fold  division,  the  characteristics  of  the  Laurentian,  Huronian 
and  Montalban  systems  being,  apparently,  strongly  marked  and  eas- 
ily traced. 

The  second  great  division  of  the  Eozuic  rocks  of  Brazil  is  undoubt- 
edly newer  than,  and,  in  the  opinion  of  Mr.  Derby,  reposes  uncon- 

>  American  Journal  Science  xiz,  1880,  pp.  824-327.  *  Ibid. 
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forniably  upon,  the  first  or  highly  crystalline  scries.  The  principal 
rocks  of  the  second  series  are  the  quartzites;  these  frequently  pass 
into  ordinary  sandstone  and  include  many  varieties;  that  best  known, 
however,  is  the  flexible  sandstone  or  itaoolumite,  which  is  commonly 
and,  as  it  seems,  correctly  regarded  as  the  source  —  **  die  Mutter- 
gesteine*' —  of  the  diamond.  Interstratifiedwith  the  quartzites,  and 
ranking  next  to  them  in  importance,  are  the  rocks  classed  as  hydro- 
mica  or  talcoid  schists.  These  likewise  present  many  phases,  and, 
although  genuine  hydromica  schist  is  undoubtedly  the  prevailing 
type,  argillaceous,  chloritic,  homblendic  and  other  rocks  appear  to  be 
included,  as  well  as  much  true  argillite.  The  schists  are  oflen  ferru- 
ginous, and  associated  with  these  and  the  quartzites  are  heavy  beds 
of  crystalline  limestone  and  bedded  iron  ores,  the  itabirite  being  an 
interesting  form  of  the  latter. 

Stratified  felsites  are  also  said  to  form  a  part  of  the  second  series  ; 
these  are  likewise  often  red  and  ferruginous;  but  they  are,  apparently, 
less  widely  distributed  than  the  preceding,  and  are  not  intimately  as- 
sociated with  the  schists  and  limestone.  The  stratification  of  the 
felsites  is  unquestionable  since  they  are  interstratified  with  quartz- 
ites, and  sometimes,  according  to  Mr.  Derby,  **  show  lamination, 
wave  and  ripple  marks  as  clearly  as  any  modern  sandstone." 

In  the  Amazonian  region,  the  rocks  of  the  second  series  are  most 
favorably  exposed  in  the  rapids  of  the  Tocantins,  Tapajos  and  Trom- 
betas  Rivers.  On  the  Tocantins  the  strata  a  e  compact  and  granu- 
lar quartzites,  hydromica  and  other  schists  and  crystalline  limestones; 
while  on  the  Tapajos  and  Trombetas  the  felsites  predominate,  the 
quartzite  is  compact  (felsitic?)  and  the  schists  and  limestones  are  en- 
tirely wanting.  Prof.  Hartt  believed  the  beds  on  the  Tocantins  to 
be  newer  than  those  on  the  other  streams  named,  and  this  opinion  is 
shared  by  Mr.  Derby.  In  other  words,  the  upper  member  of  the 
Eozoic  is  divided  by  these  geologists  into  two  parts,  the  first  or  oldest 
including  the  felsites  and  compact  quartzites,  and  the  second  the  ita- 
columites,  schists  and  limestones.  To  my  mind,  however,  one  of  two 
things  seems  probable ;  either  the  felsite  group  belongs  to  the  older 
or  crystalline  series,  in  which  case  it  may  be  correlated  with  the  un- 
questionably ancient  petrosilex  (felsite)  and  associated  rocks  of  south- 
ern Brazil,  Uruguay  and  Chili,  the  true  Huronian;  or  else  the  so- 
called  felsites  are  merely  re-composed  rocks,  owing  their  Huronian 
characteristics  to  derivation  alone.  The  relations  of  this  group  to 
the  Tocantins  series  favor  the  former  view,  and  the  distinctness  of  the 
stratification  in  the  felsites  the  latter. 
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Mr.  Derby  calls  the  felsitic  group  Huronian,  evideDtJy  belieyfaig 
that  the  fel sites  are  original;  and  he  says  that  on  the  Trombetas 
River  it  is  overlaid  unconformable  by  sandstones  containing  Upper 
Silurian  fossils.  Lower  Silurian  (^Cambrian)  rocks  have  never  been 
certainly  identified  in  Brazil;  but  the  Tocantins  or  itacolumite  series 
was  assigned  to  this  chronological  position  by  Prof.  Hartt;  and  Mr. 
Derby,  having  shown  by  elimination  that  it  is  below  the  Upper  Silu- 
rian and  above  the  Huronian,  concurs  in  the  same  conclusion.  The 
semi-crystalline  character  of  this  itacolumite  or  hydromica  schist 
series,  the  complete  absence  in  it  of  organic  remains,  and  the  fact 
that  its  stratigraphical  no  le*^  than  its  iithological  fbatures  con- 
nect it  much  more  closely  with  the  underlying  felsites  and  gneisses 
than  with  the  Upper  Silurian  or  any  part  of  the  Paleozoic  system,  so 
far  as  known,  render  it  extremely  improbable  that  this  conclnsion 
will  be  sustained  by  future  investigation.  And,  furthermore,  in  my 
opinion,  Mr.  Derby's  reasoning  is  defective,  inasmuch  as  the  exist- 
tence  of  extensive  systems  of  stratified  rocks  between  the  Huro- 
nian and  the  base  of  the  Cambrian  is  now  generally  recognized; 
these  intervening  terranes  being,  of  course,  those  bearing  the  names 
Montalban  and  Taconian. 

The  Iithological  and  stratigraphical  resemblance  between  the 
itacolumite,  schist  and  limestone  series  of  Brazil  and  the  Taconian 
system  of  Eastern  North  America,  including  as  typical  examples  of 
the  latter  the  quartzite,  saccharoidal  limestone  and  hydromica  schist 
of  Berkslvire  County,  Massachusetts,  and  the  flexible  sandstones  and 
associated  schists  and  limestones  of  the  Carolinas,  is  so  strikin«r  that 
it  must  be  generally  admitted;  and  I  need  not  enter  here  into  any 
detailed  comparisons  to  enforce  this  point;  the  more  especially  since 
I  have  been  anticipated  in  this  correlation  by  so  high  an  authority  as 
Dr.  Hunt.  Neither  their  composition,  structure,  nor,  so  far  as  known, 
their  relations  to  the  subjacent  and  superjacent  formations  aflford  any 
reasonable  ground  for  questioning  the  chronological  equivalence  of 
these  two  great  series  of  rocks;  and  in  both  continents  geologists  are 
generally  agreed  that  they  lie  along  the  border  line  between  the  £k)zoic 
and  Paleozoic,  opiilion  difiering  mainly  on  the  question  as  to  whether 
they  form  the  top  of  the  former  or  the  base  of  the  latter.  Although, 
as  the  preceding  shows,  I  am  not  unmindful  that  the  pre-Cambrian 
age  of  the  Taconian  system  is  disputed  by  many  geologists,  yet 
there  are  several  points  in  the  geology  of  South  America  having  an 
important  bearing  on  this  question  to  which  I  desire  to  direct  at- 
tention. 
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Rocks  similar  fo  the  itacolumite,  schist,  and  limestone  series  are 
known  to  occur  in  South  America  beyond  the  limits  of  Brazil.  They 
constitute  the  main  mass  of  the  ^reat  eastern  branch  of  the  Andes, 
or  at  leant  of  that  part  of  it  which  skirts  the  Caribbean  Sea  from  Ca- 
raccas  eastward,'  and  is  known  as  the  littoral  cordillera  of  Venezu- 
ela. The  cordillera  forms  the  Northern  Mountains  of  Trinidad, 
which  have  an  altitude  of  three  thousand  feet,  and  terminates  on  the 
neighboring  island  of  Tobago.  These  semi-crystalline  rocks  of  the 
Spanish  Main  and  Trinidad  were  studied  some  twenty  years  since 
by  Messrs.  Wall  and  Sawkins,  by  whom  they  were  designated  the 
Caribbean  group,  more  recently  by  Mr.  R.  J.  Lechmere  Guppy,  and 
in  1878  by  the  present  writer. 

The  structure  of  the  Northern  Mountains  of  Trinidad  is  mono- 
clinal,  high  southerly  dips  being  the  universal  rule.  The  thickness 
of  strata  exposed  is  not  less  than  ten  thousand  feet,  and  it  may 
greatly  exceed  that  estimate.  The  Caribbean  group  here  includes 
three  divisions,  which,  beginning  with  the  oldest,  present  the  follow- 
ing general  lithological  characters  :  — 

1.  Quartzite,  in  heavy  beds,  fine  grained,  and  usually  more  or 

less  micaceous. 

Hydromica  schist,  which  shows  frequent  passages  into  quartz- 
ite and  argillit'C. 

The  argillite  is  abundant,  and  is  often  black,  carbonaceous  and 
lustrous. 

2.  Crystalline  limestone,  in  massive  beds,  having  in  the  aggre- 

gate a  great  thickness  (several  thousand  feet),  varying  in 
color  from  white  to  nearly  black,  sometimes  decidedly  ferru- 
ginous, and  often  with  scattered  spangles  of  silvery-white 
mica.  This  calcareous  or  middle  division  b  the  highest, 
in  a  topographical  sense,  forming  the  crest  of  the  mountains 
at  most  points. 
8.    Frequent  alternations  of  the  following  rocks  :  — 

Argillites  similar  to  those  in  the  first  division,  frequently 
graphitic,  and  often  passing  into  hydromica  schbt,  which  is 
less  distinctly  micaceous  than  below  the  limestone. 

Hard  sandstone,  sometimes  approaching  quartzite,  and  occa- 
sionally decidedly  ferruginous. 

Conglomerate,  with  pebbles  of  quartzite  apparently  derived 
from  the  first  division.     The  conglomerate  is  not  abundant. 

Thin  beds  of  calcareous  matter  toward  the  top. 


Crosby.]  490  [April  7, 

The  Caribbean  group  presents  many  points  of  resemblance,  both 
litbological  and  structural,  to  the  Taconian  system  of  eastern  North 
America,  with  which  I  have  elsewhere  '  connected  it.  A  correlation 
which  appears  to  be  justified,  also,  by  its  relations  to  the  lowest  Pa- 
leozoic formations.  For  we  find  that  the  third  and  hif^hest  division 
of  the  Caribbean  group  of  Trinidad  is  overlaid  on  the  south,  with 
every  appearance  of  unconformability,  by  the  compact  limestone  which 
forms  the  Laventille  Hills  in  the  vicinity  of  Port  of  Spain  and  the 
small  islands  to  the  westward.  This  is  entirely  distinct  from  the 
crystalline  limestone  forming  the  middle  division  of  the  Caribbean 
group,  and  undoubtedly  belongs  to  a  more  recent  epoch  than  any  of 
the  rocks  to  the  northward ;  and  hence  Mr.  Guppy  ifl  right  in  urging 
that  it  should  no  longer  be  included  in  the  Caribbean  group.  The 
compact  limestone  is  rich  in  organic  remains ;  but  these  are  so  ob- 
scure that  it  is  only  within  the  last  decade  that  the  fact  of  their 
existence  has  been  certainly  recognized.  We  are  indebted  to  Mn 
Guppy  almost  solely  for  the  little  that  is  known  of  the  paleontology 
of  this  rock.  The  forails  so  far  made  out  are  small  bivalves  resem- 
bling Nucula,  and  small  univalves  like  Murchisonia  and  Loxonema. 
Besides  these,  there  are,  acconling  to  Mr.  Guppy,  a  massive  reef- 
coral  and  many  serpuline  fossils.  Although  Mr.  Guppy  is  inclined 
to  hold  a  different  view,  I  am  strongly  convinced  that  the  fossils 
which  I  have  seen  from  this  limestone  have  a  decidedly  Cambrian 
(Lower  Silurian)  aspect  Mr.  Guppy  has  provisionally  identified 
two  of  the  Gasteropods  with  the  North  American  species,  Murchi- 
sonia anna  Billings  and  Murchisonia  linearis  Billings,  both  Cambrian 
species.  The  limestone  itself  is  very  compact  and  massive,  of  a  dark 
bluish-drab  to  black  color,  and  presents  a  strong  resemblance  to  the 
Trenton  limestone  of  New  York.  Interstratified  with  it  are  occa- 
sional beds,  one  to  twenty  feet  thick,  of  soft,  thin  bedded  slates  and 
shales,  which  are  frequently  highly  ferruginous  and  have  polished 
and  glistening  surfaces.  It  is  chiefly  by  means  of  these  argillaceous 
beds  that  we  are  able  to  observe  the  dip  of  the  limestone. 

Although,  in  the  absence  of  fossils,  and  considering  that  an  ocean 
lies  between,  the  correlation  of  the  Taconian  s)'8tem  of  North  Amer- 
ica with  the  itacolumite,  schist,  and  limestone  series  of  Brazil  on  the 
one  hand,  and  with  the  Caribbean  group  of  Trinidad  and  the  Span- 
bh  Main  on  the  other,  may  not  be  regarded  as  entirely  satisfactory; 

1  Proo.  Boat.  Boo.  Nat.  Hist.,  3CX.,  1878,  p.  66. 
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yet  I  judge  that  no  doubt  can  rest  upon  the  conclusion  that  these 
two  South  American  terranes  must  be  essentially  identical.  But  the 
Caribbean  group  is  vastly  older  than  the  overlying  fossiltferous  and 
uncrystalline  limestone,  and  hence  almost  certainly  pre- Paleozoic. 

Therefore,  besides  the  fact  that  the  Brazilian  rocks  are  largely 
crystalline,  and,  in  consequence,  presumably  -£ozoic,  we  have  two 
distinct  lines  of  evidence  pointing  to  the  same  conclusion ;  viz.,  their 
almost  perfect  resemblance,  first,  to  the  Taconian  system,  and  second 
to  the  Caribbean  group;  and  of  the  Eozoic  age  of  the  last  named 
formation,  at  least,  I  think  there  can  be  but  little  doubt.  In  other 
words,  the  facts  now  known  justify  the  prediction  that,  if  rocks 
holding  Cambrian  fossils  are  ever  discovered  in  Brazil,  they  will  bo 
found,  like  the  Silurian  beds  of  that  country,  and  like  the  ^*  compact 
limestone"  of  Trinidad  (which  is  probably  Cambrian),  to  He  uncon- 
formably  above  the  great  semi-crystalline  series  which  includes  the 
quartzite,  hydromica  schist,  and  saccharoidal  limestone. 

This  division  of  my  subject  may  be  summed  up  as  follows:  — 
We  recognize  among  the  crystalline  rocks  of  Brazil,  or  rather,  of 
that  part  of  South  America  south  of  the  Amazona,s,  not  less  than 
four  distinct  and  mutually  exclusive  series,  which  present  a  fair  agree- 
ment lithologically  and,  so  far  as  the  evidence  allows  us  to  judge,  in 
their  order  of  succession  or  stratigraphically,  with  the  Laurentian, 
Huronian,  Montalban  and  Taconian  systems.  The  oldest  and  new- 
est of  these  four  series,  or  those  which  we  may  designate,  provision- 
ally at  least,  as  the  Laurentian  and  Taconian,  predominate  in  Brazil ; 
while  on  the  western  slope  of  the  Andes  the  Huronian  and  Montal- 
ban beds  are  more  characteristic* 

• 

CRTSTALLINR   FORMATIONS  OF   GUIANA. 

Passing  now  north  of  the  Amazonas  to  the  crystalline  tract  of 
Guiana,  we  find  that  the  geological  literature  is  even  more  meagre 
here  than  south  of  the  great  river.  The  geological  observations  of 
Humboldt  and  the  later  descriptions  of  Sir  Robert  Schomburgk  are 
too  general,  too  little  discriminating  lithologically,  to  be  of  much 
value  here. 

The  greater  part  of  this  vast  area  is  a  wilderness  into  which  the 
white  man  rarely  penetrates;  and,  so  far  as  I  am  aware,  only  two  lim- 
ited tracts  have  been  studied  gc^ologically  in  anything  like  a  sys- 
tematic manner.     These  are  British  Guiana,  and  that  part  of  Yen- 
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ezuela  known  as  the  Caratal  Gold-field,  with  the  district  one  hun- 
dred miles  broad  \ying  between  it  and  the  Orinoco. 

During  the  years  1867-73  a  geological  survey  of  British  Gruiana  was 
carried  on,  under  the  authority  of  the  British  Croyemnient,  by  C. 
Barrington  Brown  and  J.  6.  Sawkins,  both  men  of  large  experience 
in  the  geology  of  the  northern  part  of  South  America  and  the  West 
Indies.  The  scientific  results  of  their  explorations,  including  a  geo- 
logical map  of  the  Colony,  were  published  in  1875. 

Although  this  report  represents  several  years  of  hard  work,  yet 
the  difficulties  encountered  were  so  great  that  we  have  here,  so  far 
as  it  relates  to  the  geology,  at  least,  little  more  than  a  sketch.  All 
the  impediments  to  exploration  naturally  pertaining  to  a  wilderness 
under  the  equator  had  to  be  surmounted,  including  the  almost  impen- 
etrable tropical  forests  which  made  the  rivers,  with  their  numerous 
rapids  and  cataracts,  with  slight  exceptions,  the  only  practicable 
routes  of  travel,  and  including  also  the  absence  of  even  approxi- 
mately correct  maps  of  the  territory. 

There  is,  however,  a  grand  simplicity  in  the  geology  of  this  region 
which  gives  a  mere  outline  sketch  much  greater  value  than  it  would 
otherwise  possess;  and,  although  so  much  remains  to  be  done,  yet  the 
main  geological  features  of  the  Colony  appear  to  be  pretty  well  made 
out.  The  line  between  the  crystalline  and  the  uncrystalline  forma- 
tions is  strongly  marked  and  unmistakable,  the  contrast  being  even 
greater  here  than  in  Brazil. 

The  coast  is  fringed  at  all  points  by  a  belt  ten  to  seventy  miles 
broad  of  Post- tertiary  sands  and  clays.  This  follows  the  valleys  of 
the  principal  streams  long  distances  into  the  interior,  and  is  the  only 
fossiliferous  formation  in  the  Colony.  Covering  an  area  of  about 
10,000  square  miles  in  the  western  central  portion  of  the  Colony, 
and  forming  the  main  mass  of  the  Pacaraima  Mountains,  is  a  great 
sandstone  formation.  **  It  is  composed  of  interstratified  beds  of  coarse 
conglomerate,  red  and  white  sandstone,  and  red  shale.  Interbedded 
with  the  sandstone  are  three  great  layers  of  **  greenstone,"  partly 
contemporaneous  and  partly  intrusive.  This  greenstone  is  a  coarse 
variety  of  diorite  (or  diabase),  composed  of  hornblende  (of  augite) 
and  feldspar.  The  total  thickness  of  the  sandstone  formation,  includ- 
ing the  green-stone,  is  about  7,000  feet;  the  three  greenstone  layers 
yarying  in  thickness,  in  different  localities,  from  400  to  1,000  feet  each. 
The  sandstone,  as  a  whole,  lies  in  a  nearly  horizontal  position,  dipping 
northwardly  with  but  few  local  disturbances,  and,  so  far  as  could  be 
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seen,  it  is  flingularly  firee  from  faults  and  dislocations."  It  is  observed 
to  rest  with  perfect  unconformability  upon  the  underlying  crystalline 
formations,  of  the  ruins  of  which  it  is  composed.  The  sandstone 
forms  the  highest  land  in  the  Colony,  including  the  remarkable  ver- 
tical-walled  table-mountain  of  Roraima. 

Boraima  reaches  an  altitude  of  7,500  feet,  the  last  2,000  feet  be- 
ing perpendicular;  and  Mr.  Brown  claims  that  whatever  animals  may 
inhabit  the  summits  of  this  and  adjacent  mountains  of  similar  forma- 
tion must  have  been  cut  off  from  communication  with  the  surround- 
ing country  since  a  very  early  period,  and  therefore  he  finds  it  inter- 
esting to  speculate  upon  the  strange  forms  which  the  '^  survival  of 
the  fittest "  may  have  developed  there. 

Concerning  the  age  of  this  formation,  Mr.  Brown  says,  — "  The 
absence  of  fossils  in  the  sandstone  is  very  singular,  and  prevents  one 
from  arriving  at  the  epocb  of  its  deposition.  It  appears  to  me,  how- 
ever, to  be  an  equivalent  of  the  new  red  (Triassic)  sandstone."  This, 
it  may  be  remarked,  b  the  age  which  Mr.  Derby  assigns  provision- 
ally to  the  precisely  similar  sandstone  and  trap  formation  of  south- 
em  Brazil. 

With  the  exceptions  named,  all  the  rocks  of  British  Guiana  are 
crystallines;  and  these  are  arranged  by  Brown  and  Sawkins  in  three 
general  groups  which,  beginning  with  the  oldest,  are  designated  as 
follows: —  1.  Granite  and  syenite;  3.  Quartz-porphyry  and  felstone; 
8.  Gneiss  and  schist.  Tbe  first  group  is  one  *of  great  importance, 
covering  about  one-third  of  the  Colony.  It  consists  mainly  of  gran- 
ite, the  syenite  occupying  a  very  subordinate  position.  The  granite 
varies  greatly  in  texture,  but  it  is  usually  coarse  and  often  porphy- 
ritic;  the  feldspar  is  commonly  white,  but  sometimes  red ;  and,  as  a 
rule,  the  rock  is  little  micaceous.  The  granite  lies  at  the  base  of  all 
the  rocks  of  the  Colony,  and  coarse  veins  of  it  have  pierced  all  the 
overlying  formations,  including  even  the  sandstone  in  one  place. 

This  rock  is  undoubtedly  eruptive  in  the  main,  and  yet,  in  the  de- 
scriptions of  Brown  and  Sawkins,  there  are  plain  indications  that  it 
is  not  wholly  so.  A  gneissic  structure  and  passages  into  distinct 
gneiss  are  mentioned  as  characterizing  it  at  many  points.  What  ap- 
pears to  be  the  same  formation  has  a  large  development  in  French 
Guiana,  being  probably  continuous  through  Surinam,  and  it  is  here 
referred  by  Eklouard  Jannetaz  to  the  same  age  as  the  oldest  gneisses 
of  Brazil,  which  are  Laurentian. 
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Next  in  chronological  order  comes  the  quartz-porphyry  and  fel- 
stone  series.  This  occurs  mainly  in  the  central  part  of  the  Colony, 
covers  an  area  of  several  thousand  square  miles,  and  rests  at  all 
points  upon  the  granite.  These  rocks,  which  present  many  varieties 
in  both  texture  and  composition,  are  said  to  occur  sometimes  in  the 
form  of  dykes;  but,  afler  a  careful  study  of  the  descriptions  and  sec- 
tions, I  am  strongly  persuaded  that  they  are  chiefly  indigenous. 
Many  passages  might  be  quoted  in  which  the  bedded  nature  of  the 
porphyries  is  either  asserted  or  distinctly  implied,  although  Messrs. 
Brown  and  Sawkins,  like  most  English  geologists,  belong  to  the  plu- 
tonic  school.  Associated  with  this  petrosiliceous  group  and  forming  a 
part  of  it  are  various  hornblendic,  slaty  and  other  more  nondescript 
rocks,  all  distinctly  bedded.  But,  whatever  the  origin  of  the  group, 
I  think  there  can  be  but  little  doubt  that  it  corresponds  in  age  to 
tHe  great  petrosilex  series  of  the  Andes  and  southern  Brazil  and 
may  be  provbionally  referred  to  the  Huronian  system. 

The  third  crystalline  group,  composed  of  gneisses  and  schists,  rests, 
in  different  places,  upon  both  the  preceding  groups,  and  probably 
embraces  the  newest  stratified  crystallines  in  the  Colony.  The  gneiss 
predominates  and  is  described  as  sometimes  granitic  or  syenitic ,  but 
it  is  usually  highly  micaceous  and  distinctly  stratified  or  schistose. 
The  bedding  is  often  excessively  contorted,  and  passages  into  true 
mica  schist  are  common.  The  feldspar  is  white,  and  large  crystals  are 
sometimes  porphyritically  interspersed.  Garnet  is  the  principal  ac- 
cessory constituent,  and  veins  of  coarse  granite  holding  tourmaline, 
garnet  and  other  minerals  are  mentioned  as  frequently  occurring. 

The  schists  are  still  more  various.  Mica  schist  prevails,  but  chlo- 
rite and  hornblende  schists,  steatite  and  quartzite  are  also  included. 
Garnets  are  abundant  in  the  mica  schist,  and  the  coarse  endogenous 
granite  is  found  equally  in  this  rock  and  the  gneiss. 

The  gneiss  and  schist  series  extends  into  French  Guiana;  and,  ac- 
cording to  JannetJiz,  parts  of  the  mica  schist  are  rich  in  staurolite  as 
well  as  garnet,  while  tourmaline,  rutile  and  zircon  also  occur.  The 
Montalban  characteristics  of  this  formation  are  very  marked,  and  no 
argument  is  required  to  show  that  it  agrees  closely  with  the  upper 
part  of  the  older  crystalline  series  of  Brazil,  which  I  have  already 
referred  to  the  Montalban  series. 

Jannetaz  has  pointed  out  the  fact  that  there  is  a  very  exact  corre- 
spondence between  the  crystallines  of  Brazil  and  French  Guiana; 
and  besides  the  points  of  resemblance  already  considered  I  may  men- 
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lion  that  he  has  recognized  in  the  last  named  country  the  itacol- 
umite,  hydromica  and  other  schists  and  itabarite  constituting  the 
metamorphic  or  newer  crystalline  series  of  the  former,  which  has  been 
connected  with  the  Taconian  system.  The  itacolumite  of  Guiana 
has  also  been  observed  by  Schomburgk. 

The  limited  district  in  Venezuela  known  as  the  Caratal  Gold-field 
possesses  considerable  historical  interest,  since  it  was,  doubtless, 
the  fabled  £U  Dorado  of  the  16th  century.  It  is  situated  on  the 
Yuruari  River,  the  most  northern  affluent  of  the  Essequibo,  and 
about  one  hundred  miles  in  a  direct  line  south  of  the  Orinoco.  The 
principal  papers  which  I  have  been  able  to  find  relating  to  the  geol- 
ogy of  thlB  region,  are  those  by  R.  F.  Stevens,^  C.  LeNeve  Foster,^ 
Ralph  Tate,*  and  George  Atwood.^  Besides  these,  I  have  the  notes 
made  by  my  father,  F.  W.  Crosby,  during  his  residence  in  that  coun- 
try from  1876  to  1878. 

The  general  line  of  strike  in  all  this  part  of  Venezuela  is  east  and 
west.  The  gold  mines  are  reached  by  the  road  which  runs  south- 
easterly from  Las  Tablas  on  the  Orinoco.  This  road  affords  a  good 
transverse  section  of  the  formations;  and,  since  it  is  much  travelled, 
we  find  that  the  contributions  to  the  geology  of  southern  Venezuela 
usually  consist  chiefly  of  descriptions  of  the  section  from  the  Orinoco 
to  the  gold  mines.  At  about  one-third  of  its  length  from  the  Orin- 
oco, this  line  of  section  crosses  the  Imataca  range  of  mountains,  which 
attains  an  altitude  of  about  3,000  feet  and  forms  the  water- shed  be- 
tween  the  Orinoco  and  the  Essequibo. 

The  concurrent  testimony  of  nearly  every  observer  from  the  time 
of  Humboldt  to  the  present  day  is  in  favor  of  the  view  that  this  sec- 
tion consists  almost  entirely  of  distinctly  stratified  crystalline  rocks. 
LeNeve  Foster  begins  his  descriptions  with  the  statement  that  '*  the 
country  between  Ciudad  Bolivar  (on  the  Orinoco)  and  Pastora  (in  the 
Caratlil  district)  consists  almost  entirely  of  gneiss,  with  some  mica- 
schist  and  hornblende  schist,  and  a  little  granite;  and  Tate,  refer- 
ring to  his  published  section,  says  it  ^  will  suffice  to  show  the  regu- 
larity of  the  bedding,  and  the  somewhat  undisturbed  condition  of 
this  series." 

1  Froc.PhiU.  Acad.  Nat.  Sci.,  1868,  pp.  303-304;  and  Eog.  and  BUn.  Jour.,  18G9. 

*  Quart.  Joorn.  Geol.  Soc.,  London,  zxv.,  1869,  pp.  336^343. 

*  Quart.  Joum.  Geol.  Soc.,  London,  xxv.,  1869,  pp.  343-360. 

«  Quart.  Joum.  OeoL  Soo.,  London,  xxxv,  1879,  pp.  582-690. 


Crwby.]  496  [April  7. 

Mr.  Atwood,  so  far  as  I  am  aware,  stands  alone  among  the  stu- 
dents of  this  section  in  regarding  it  as  composed  chiefly  of  eruptive 
rocks.  The  radical  difference  between  Mr.  Atwood's  views  and  those 
of  the  other  observers  named  is  best  shown  by  comparing  the  sec- 
tions published  by  him  and  Mr.  Tate.  These  two  sections  cover  pre- 
cisely the  same  ground,  and  yet,  while  Mr.  Tate's  section  consists 
almost  entirely,  at  least  nineteen-twentieths,  of  stratified  rocks,  these 
are  found  by  actual  measurement  to  form  only  one-sixth  of  Mr.  At- 
wood's section. 

Mr.  Atwood's  lithological  determinations  are  based  chiefly  upon 
notes  (which  are  appended  to  his  paper)  of  microscopical  examina- 
tions of  specimens  by  Prof.  T.  G.  Bonney.  But  I  venture  to  say  that 
his  data  here  are  very  insufficient.  In  the  first  place  only  nine  speci- 
mens  were  examined,  and  four  of  these — two  gneisses,  one  horn- 
blende schist,  and  one  quartzite  —  Prof.  Bonney  says  are  stratified. 
And  of  the  remaining  five  specimens,  only  two — one  basalt  and  one 
diabase,  admitted  to  be  eruptive  by  all  observers  —  are  set  down  pos- 
itively as  eruptives.  Of  the  other  three  Prof.  Bonney  speaks  rather 
vaguely  as  follows  :  —  "No.  1.  •  *  ♦  •  We  may  venture  to  say 
that  the  rock  has  once  been  a  gabbro."  "  No.  7.  ♦  •  •  *  The 
structure  is  rather  abnormal;  but  I  think  it  must  be  an  igneous  rock, 
and  thus  is  a  variety  of  quartz-diorite."  **  Na  8.  «  *  •  «  The  rock 
appears  to  be  of  igneous  origin,  and  so  is  a  microlinic  syenite." 

The  lithological  descriptions  of  LeNeve  Foster,  Tate,  and  Stevens 
are  substantially  the  same;  and  from  these  we  learn  that  between  the 
Orinoco  and  Yuruari  Rivers  there  is  a  great  series  of  gneissoid  rocks, 
with  interstratified  hornblendic  and  micaceous  schists  and  quartzite. 
The  gneisses  predominate  and  are  usually  distinctly  bedded  and 
schistose,  sometimes  granitoid,  micaceous  as  the  rule,  but  hornblendic 
at  several  points,  passing  into  diorite  and  syenite,  in  part  highly  gar- 
ni tiferous,  and  enclosing,  in  the  Imataca  Mountains,  heavy  beds  of 
specular  and  magnetic  iron  ores.  All  observers  are  agreed  that  the 
iron  ores  are  interstratified  deposits.  Portions  of  the  gneiss  also  hold 
an  abundance  of  endogenous  quartz,  and  it  is  probable  that  some  of 
the  granitoid  varieties  are  true  granite. 

Comparison  shows  that  this  part  of  the  section  is  essentially  equiv- 
alent to  the  first  and  third  divisions  of  Brown  and  Sawkins  in  British 
Guiana;  while  the  east-west  strike  favors  the  view  that  the  crystal- 
line formations  of  that  region  are  continued  to  the  westward  as  far, 
at  least,  as  Caratal  and  the  Caroni  River.     And  this  conclusion  is 
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Strengthened  when  we  examine  the  southern  end  of  the  Orinoco  and 
Caratal  section,  for  the  rocks  south  of  the  Yuruari  River  are,  appar- 
ently, precisely  the  same  as  the  quartz-porphyry  and  felstone  series 
of  Brown  and  Sawkins.  They  are  usually  described  as  compact, 
porphyritic,  and  banded  felsites,  distinctly  bedded  for  the  most  part, 
and  interstratified  with  talcose,  hornblendic  and  other  schists. 

It  is  apparent,  then,  that  the  older  crystalline  rocks  of  the  whole 
vast  region  of  Guiana,  so  far  as  it  has  been  explored,  may  be,  and  to 
a  great  exttmt  have  been,  arranged  in  three  series,  which  correspond 
closely  with  the  three  crystalline  series  believed  to  exist  in  the  south- 
ern half  of  the  continent,  and  which  I  have  stated  to  possess  in  a  large 
degree  the  essential  characters  of  the  Laurentian,  Huronian,  and 
Montalban  systems.  While  upconformably  overlying  all  of  these,  in 
both  sections  of  the  continent,  are  the  itacolumites,  semicrystalline 
schists  and  marbles,  which,  like  the  Taconian  rocks  of  North  Amer- 
ica, represent  a  horizon  near,  but  below,  the  boundary  line  between 
the  Eozoic  and  Paleozoic. 


General  Meeting.    April  21,  1880. 

The  President,  Mr.  T.  T.  Bouv6,  in  the  chair.  Thirty-five 
persons  present. 

The  concluding  pages  of  the  preceding  paper  were  read  by 
Mr.  Crosby. 

Mr.  Edward  Bargess  read  a  paper  ou  the  Anatomy  of  the 
Milk-weed  Butterfly,  (Danaia  Archippus  Fabr./ 

Gren.  F.  A.  Osbom,  for  the  Committee  on  the  nomina- 
tion of  Officcra  for  1880-81,  presented  a  report. 

Mr.  Bouy6  said  that  four  years  ago  he  had  consented  to 
withdraw  his  resignation  as  President,  but  he  felt  obliged  for 
several  reasons  to  decline  re-election  the  present  year,  and 
begged  that  the  Society  would  not  ask  him  to  reconsider  his 
determination. 

^  Published  In  the  Fiftieth  AnniTenary  Memoirs  of  the  Society. 

PaOOEBDIXOS  B.  B.  K.  H.  —  VOL.  XX.  32  BEPTEXBBR,  1881. 


Offieen.]  498  [April  21, 

Mr.  S.  H.  Scndder  hoped  that  Mr.  Bouve's  withdrawal 
was  not  imperative,  and  spoke  of  the  importance  of  the 
work  done  under  his  administration,  which  had  resulted  in 
the  final  crystallization  of  the  Society's  policy. 

Kemarks  of  the  same  tenor  were  also  made  by  Fro£  A. 
Hyatt,  Mr.  £.  Burgess  and  Mr.  Nathan  Appleton. 

Mr.  BouvS  thanked  the  speakers,  but  reiterated  his  resolve 
to  resign.  The  Nominating  Committee  was  therefore  in- 
structed to  withdraw  and  reconsider  its  report. 

After  a  brief  delay  the  Committee  presented  the  following 
nominations,  and  was  discharged :  — 

*  PBESIDKITT, 

SAMUEL  H.  8CUDDER. 

VIOB-PBB0IDXirre, 

JOHN  CUHMINGS,  F.  W.  PUTNAM. 

CURATOR, 

ALFHEUS  HYATT. 

HONORARY  SEORETARTf 

8.  L.  ABBOT,  M.D. 

8ECRBTART, 

EDWARD  BURGESS. 

TRRASURXR, 
CHARLES  W.  SCUDDER. 

LIBRARIAN, 

EDWARD  BURGESS. 

oomcrTTXBS  on  DBPARncBirrB. 

Minerals.  RadiaU»,  Cnutaceaiu  and  Worms, 

Thomas  T.  BouvA,  H.  A.  Haobn,  M.D., 

R.  H.  Richards,  ALsxA2a>ER  Agabsiz, 

M.  E.  Wadsworth.  L.  F.  db  l^>URTAiiito. 

Geology,  MoUtukt, 

L.  8.  Burbabk,  Edwabd  8.  Mobsb, 

Wm.  H.  Nilbs,  J.  Hbhbt  Blakb. 
Rev.  G.  Fbbo.  Wbioht. 

PalaorUologif.  Inseett, 

TBOS.  T.  BOUY^  8.  H.  SCITDDBB, 

N.  8.  Shalbb.  Edwabd  Buboess, 

A.  8.  Packabd,  Jb.,  M.D. 
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Botany.  Fishes  cmd  ReptUu. 

John  Comxinos,  F.  W.  Putnam, 

Chablks  J.  Sfraoub,  Theodore  Ltxak, 

J.  Ajco&t  Lowell.  S.  W.  Gabmak. 

Microscopy.  Birds. 

Sakuel  Wells,  J.  A.  Allen, 

R.  C.  Greenlbaf,  Samuel  Cabot,  M.D. 
B.  Jot  Jevfbibs,  M.D. 

OompfMraiive  Anatomy.  Mammals. 

Thomas  Dwioht,  H.D.,  J.  A.  Allen, 

J.  C.  White,  M.D.,  £.  L.  Mark, 

W.  F.  WHITNE7,  M.D.  Geo.  L.  Goodalb,  M.D. 

Prof.  Hyatt  read  a  letter  from  the  Boston  Scientific  Soci- 
ety, presenting  models  of  the  sun  and  earth  in  propor- 
tionate size  for  hanging  in  the  arches  of  the  entrance  hall 
of  the  Museum.  The  gift  was  gratefully  accepted,  and  a  vote 
of  thanks  passed  for  the  same. 


Fiftieth  Anniyersabt  of  the  Society's  Foundation. 

April  28, 1880. 

The  Society  celebrated  its  Fiftieth  Anniversary  by  a  spe- 
cial meeting  in  its  Museum  April  28,  1880.  Addresses  were 
made  by  President  T.  T.  Bouv6,  Governor  John  D.  Long,  Dr. 
Samuel  Eliot,  President  Charles  W.  Eliot,  Mr.  Alexander 
Agassiz  and  Rev.  R.  C.  Waterston.  An  account  of  the  cele- 
bration and  the  addresses  in  full  are  given  in  the  Anniversary 
Memoirs  of  the  Boston  Society  of  Natural  History,  pub- 
lished in  celebration  of  the  Fiftieth  Anniversary  of  the 
Society's  Foundation. 
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Nantucket,  age  of  Haulover  Beach, 

829. 
Nemognnthn,  proboscis  of,  427. 
New  FInglaud,  birds  of,  263. 

geology  of,  210. 
species  of  Colletes,  142. 
Nitella  capitatii,  178. 
flexilis,  176. 
gelntinosa,  174. 
^icilis,  176. 
mtricata,  178. 
opacn,  173. 
tenui»sima,  177. 
trauslucens,  175. 
Nyctale  Richardsoni,  271. 
Nvctiardea  violacea,  272. 
OiBcers  for  1878-9,   13;  for  1879-80, 

262;  for  1880-1,  498. 
Oreotrochiluft  chimborazo,  839. 
estellae,  889. 
leucopleurus,  889. 
pichincha,  889. 


Orchis  ITarttii,  28. 

Nettoana,  22. 
Oxypogon  guerini,  347. 
Pacific   Inlands,   mineralized  guanos 

of,  235. 
Pachygrapsus  gmcilis,  169. 

tniiisveniiU!»,  168. 
Parker,   A.    T.      Experiments    on 

spontaneous  generation,  96. 
Panoplites  flavescens,  841. 

jardini,  341. 
Panterpe  insigniss,  349. 
Passerculus  priuceps,  270. 
savanna,  270. 
Patagona  gigas,  841. 
Pampeus  allinis,  161. 

Packaniii,  152. 
purpureu!*,  152. 
Panvchlom  poortmaiii,  354. 
Patfox,  W.  H.     Synopsis  of  the  N. 
E.  species  of  Cbllctes,  142;  char- 
acters   useful    in   tiie   study    of 
Sphecidae,  878;  list  of  N.  A'mer- 
icaii  Larradae,  385;  notes  on  the 
Philanthinae.  897. 
Pebbles,  distorted  in  congIomerate8,868 
Pelopaeus,  878. 
Petasophora  anais,  840. 

cyanoMtis,  840. 
delphiniae,  840. 
serrirostris,  840. 
tbalassina,  340. 
Petrosiliceus  rocks,  origin  of,  160. 
Pezotettix  arte/us,  84. 
atpiratUf  86. 
mscoUnr.  81. 
dumicolui^  76. 
JlitbtUtUut,  82. 
lukinut^  79. 
nudiu,  77. 
pupatformit^  68. 
Uxanu*^  88. 
taritgatut,  75. 
Phaeolaema  aequatorialis,  841. 

rubinoides,  841. 
Phaeoptila  sordida,  836. 
Phaethornis  adolpbi,  887. 

anthophilus,  887. 
augusti,  836. 
bourcieri,  336. 
emiliae,  336. 
eurynome,  837. 
griseigularis,  887. 
guyi,  336. 
longirostris,  887. 
longuemareus,  887. 
pretrii,  336. 
pygmaeus,  887. 
squalidus^  887. 
striigularis,  887. 
superciliosus,  887. 
yaruqui,  886. 
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Phalaropns  hyperborens,  106. 

Philnnthinae,  897. 

rhilanthus,  897. 

PiCKKBiMO,  Dr.  Charles,  portrait  of 

presented,  429. 
Picrolite,  286,  287. 

'  mttanoleucus,  166. 
Rpinohirsutus,  164. 

Piflon,  Hpecies  of,  886. 

PolioptiJB  caemlea,  264. 

Polytmus  thaumantias,  861. 
viridisBimns,  861. 

Pottenr,  priDciples  of  omnmentation 
of,  among  American  races,  888. 

Prioiiyx,  884. 

Productella  maecuruenns^  17. 

Pterophanes  terominckii,  841. 

Ptinus  far  109,  et  tea 

PuTMAM,  F.  W.  Cfiambered  moands 
of  Missonri,  804;  on  Indian  9k el- 
etona  from  Newton,  Mass.,  881. 
ancient  moands  of  the  Cumber- 
land Valley,  882;  ornamentation 
of  aboriginal  pottery,  888. 

Rallas  crepitans,  274. 
ele^pms,  274. 

Ramphomicron  lieteropogon,  847. 

micrornyncham,  847. 
stanleyi,  847. 

Bathbvx,  Richard.  Devonian  Bnu 
chiopoda  of  Para,  Brazil,  14; 
coral  reefs  of  Bahia.  etc.,  89. 

Becurrirostra  americana,  272. 

Regains  satrapa,  264. 

Reports,  AltmuAL,  1, 9,  244. 

Retzia  Jamesiana,  81. 
Wardiana,  81. 

Rhamphodon  naevius,  836. 

Rhizophysa  filifonni8,8tmcture  of,  292. 

Rhodopis  vesper,  846. 

Rhjrncnonella  dotis,  88. 

ererentUf  82. 

Rhynchops  nigra,  277.  808. 

Sarcophajga,  larva  or,  found  in  girl's 
neck,  406. 

Sappho  sparganura,  847. 

Schistes  geonroyi,  848. 

ScuDDER,  S.  H.  Centuries  of  Orthop- 
tera,  68,  76,  87;  earliest  types  of 
Insects,  10t«  ;  Paleozoic*  cock- 
roaches, 268;  probable  age  of 
Haulover  Beach,  Nantucket,  829; 
Devonian  insects  of  N.  Bruns- 
wick, 480. 

Section  of  Microscopy,  formation  of. 

888,884.  ' 

Sedimentary  and  volcanic   rocks  in 

Brighton,  Mass.,  129. 
Selasphorus  alleni,  844. 

platycereus,  844. 
rufus,  844. 


Shaler,  Prof.  N.  S.    Evidences  of  a 
gradual  passage  from  sedimentary 
to   volcanic  rocks   in    Brighton. 
129;  on  the  submarine  coast-shelf, 
or    100- fathom     detrital    fringe, 
278. 
Simulium/n'c^ipes,  806. 
Siphonophores,  292,  818. 
Spbecidae,  878. 
Sphex,  882. 

flavipes,  882. 
ichneumonea,  882. 
pennsylvanica,  888. 
Spirifera  Bwvrquiana,  28. 
Derbyii,  26. 
duodenaria,  26. 
Elizae,  28. 
Harttii,  29. 
maecnruensis,  80. 
Pedroana,  27. 
Valenteana,  29. 
Sphenoproctus  curvipennis,  888. 

pampa,  888. 
Spontaneous  generation,  96. 
Sporadinus,  elegans,  868. 
mangaei,  868. 
riccordi,  868. 
Stalia  foliata,  96. 
Steganura  melananthera,  847. 

underwoodi,  846. 
Stenocisma  dotis,  88. 
Sterna  fuliginosa,  276,  288. 
Stercorarius  catarractes,  276. 
Stelgidopteryx  serripennis,  266. 
Stellula  calliope.  846. 
Stove,  Prof.  Geo.  H.      The  Karnes 

of  Maine,  480. 
Streptorhyncbus  Agassizii,  24. 
Strophodonta  perplana,  26. 
Sula  fiber,  276. 

Tachytes,  891;  species  of,  892. 
crattWf  898. 
harpax,  896. 
mandibularia,  B9i. 
Terebratula  Derbvana,  86. 
Tenebrio  molitor,'l08  et  ieq. 
Termes  flavipes,  118. 
Thalurania  bicolor,  844. 

columbica,  848. 
eriphele,  844. 
furcHta,  844. 
glaucopis,  848. 
nigrofasciata,  844. 
Thaumastura  cora.  846. 
Thryothorus  ludovicianus,  264. 
Tilmatura  duponti,  846. 
Tolypella  intricata,  178. 

nidifica,  179. 
Topaza  pella,  848. 

Tnnidad,  geology  and  physical  geog- 
raphy of.  44. 
Trochilidae,  list  of,  886. 
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